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' ‘The Rigur Honourary, 


JOHN BOYLE, 


Rae EB. A: BL. of 
ORRERY. 
4 LORD, 

« py, ATHEMATICK S is iiniverfilly 


el Vi | 2 éfteemi'd the brighteft Accom- 
ahaa plifhment, of Men of Learn= 
ai ate ing; in which none have more 
temarkably diftin euliid themfelvesthan 

your 
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your Lordthip’s Avceffors : For the moft _ 
-ufeful Inftrument of this Noble Science — 
took the Name of Orrery from your 
Lordthip’s Learned and Iliuftrious Fa- - 
ther, the Inventor thereof: And the _ 
Honourable ROBERT BOYLE, Ff{q;: 
will always be remember’d, -with Ad-- 
miration, for his deep Difcoveriés in - 
Watural and Experimental Philofophy, 
particularly for his Invention of the Air 
Pump 5 not to mention his extenfive 
Charity towards Mankind, of which the 
annual Le@tures eftablith’d for the Con- 
firmation of Chriftianity, and his large 
Donations to encourage the 'Tranfla- 
tions.of Books into fuch Languages as 
wayld beft promote fo pious a Work, . 
will remain everiafting Monuments. 


_.As your Lordfhip inherits all the 
Ornaments of two fuch Great Men, 
what additional Luftre may we not ex- 
pect from’ you? The Encouragement 
you have thought fit to give to my pre- 
fent Defign, is an Inftance of that ele- 

a gant 
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gant Tafle with which your Lordfhip | 
relifhes thefe ufetul Studies. I with 
the Performance may anfwer your Ex- 
pectation, and entertain your Hours 
when ‘it will not interfere with your 
Lordthip’s intentive Zeal for the Ser- 
vice of your Country. 


Tuts Inftrument is univerfal, not 
only anfwering all practical Quettions 
of the Mathematicks at one View, with- 
out the tedious Operations of Numbers ; 
but alfo reprefenting all the Seafons and 
Changes of the Year, @c. “Tis need- 
lefs to trouble your Lordfhip with an 
Enumeration of its Ufes, or of this 
Book which fully explains them, fince 
they both fpeak clearly for themfelves, 


Bur as your Lordfhip was pleafed 
to encourage the Publication, I humbly 
offer it as a grateful Acknowledgment 
of the Honour done me: And that you 
may long live to perpetuate the Glory 
ef your Noble Family, as a Patron of 


[a] | all 
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all ufeful Learning and Science, and as 


_ a Shining Ornament to your Country, 
is the humble and fincere Wifh of, 


_ My Lorn, 
Your L.oRDSHIPS 
Maoft Obedient, and 
‘Moft Humble Servant, 
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Beramin Scott. 


PREFACE. 


os HIS Preface is chiefly to inform 
POS the Reader of the many Advan- 
NL tages be may receive from a care- 
SUS ful Perufal of the enfuing Work. 

As Mathematical Learning is 
jufily cfteemed, by all the Polite World, the 
Accomplifbment of a fine Gentleman, it is 
hoped this New and Practical Inftrument, 
intended for the Improvement of that Noble 
Science, will receive its deferved Encourage- 
ment. The Anticnts were curious for many 
Inventions : Architas made a Wooden Dove; 


Archimedes made a Sphere of Glafs repre- 
fenting 


a 
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fenting the Motions and Appearances of the 

Heavenly Bodies 5 and invented Engines 

with which be defended the City of Syracuie 

for three Years againft Marcellus, the Ro- 

man General, by throwing Stones of 12001. 

Weight into bis Ships > RKegiomontanus— 
form d a Wooden Eagle and an Iron Fly: | 
Scalias, a Blatk{imith made a Lock, Key, 
aud Chain of Forty-three Links of Gold, 
which weighd but one Grain and a Half, 
and could eafily be drawn by a Flea. The/e 
and many more Curiofities, which might be 
anentioned, were the Produc of Mathemati-: 
cal Reafoning ; but none of their moft accu= 
vate Inventions ferved the Ends and ‘Purpofes: 
of this Inflrument. 


T HE Baron of Merchifton iv Scotland,, 
was the firft Inventer of Logarithms 5° andl 
our Countryman, Mr.Gunter, was the firft' 
who apply d them to Lines graduated upon 


Wood: Afterwards Mr, Everard, in order’ 


to fhorten the Operation, apply d them to ai. 
Stiding-Rule ; but both thefe Inventions fall) 
infinitely foort of the Line of Numbers in thiss 
Inftrument, becaufe of its great Length. Be~ 
fides the Conveniences and Advantages which 
accrue from the Length of this Line, bere iss 
alfo a perpetual Almanack for Old and News 
Style, avd at one View may be feen all thee 

_ Feftivals,, 
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-Feftivals, Terms, Vides, Eclipfes, Con- 
junctions, ‘Trantits, tc. together with a 

Solution of all Qlueftions in Praétical Mas 
 thematicks (almojt ) by Infpection.. And as 
this Inflrument is untverfally ufeful, fo is it 
ornamental for any Gentleman's Study; and 
after a little Practice will become wery ea/y, 
by a careful Perufal of the following Book, 
—avbich renders every Thing intelligible and 
plain to the meaneft Capacity ; the Terms of 
Art, made Use of in this Infirument, being 
explained 5 the Defcription of every Circle, 
aith its Ufes, being inferted 5 and Tables 
calculated with the utmoft Care and Labour 
to compleat the Whole. Certainly nothing. can 
excite the Mind more to the Study of the Ma- 
thematicks thaw to have corre Infiruments, 
by which the moft intricate Problems may 
be folved to as great Exatine/s as they can 
poffibly be anfwered by tedious Operations. 


BUT it may, perbaps, be objected, that 
 fuch Infiruments are not eafily procured, and 
if they are too finall, the Truth of a Problem 
caunot be found out. In anfwer to this we 
may vemark, That this Infirument is fo con= 
trived, that any Queftion being propofed and 
put, a full and clear Anfwer may imme- 
diately be given, as the Praditioner will 
find on comparing the Examples wrought in 

: : this 
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this Book by the Affiftance of this Inftrument, 
with Calculations annexed to this Treatife. 


And as tt is ufeful to Gentlemen who fiudy 


the Mathematicks, /o is it likewife to the 
Surveyor in taking his Diflances 5 to the 
Navigator in working his Traverfes 5 to the 
Aftronomer in folving all Q ueftions relating 
to the Sphere, to the Dialtt wm calculating 
of Hour Lines upon all fuclh Planes as have 
Centers 5 and to Schools and Academies 


wobere Mathematical Lectures are vead > For 


by this Infirument alone the Mafier may give 
the Pupil a clearer View of the Branches 
herein handled, than by any other Way or 
Method that can be propifed. | 


THIS it is hoped will encourage others to 
the Search of Infiruments whereby an Altia 
tude may be taken at Sea to a Second ; or to 
obferve an Immerfion or Emerfion of Jupi- 
ter's Satellites to as great Exadtne/s as if. 
taken on Shore; which would be of great 
Ufe to the Publick, and what would folve 


the Grand Problem, viz. The Longitude at'~ 


Sea. 


TO conclude, neither Time, Care, nor Coft 
have been {pared to make this Inftrument an= 
Swer the Ends and Purpofes for which it 
was defigned 5 and I cannot fufficiently ex- 


prefs 
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prefs my Gratitude to that Noble Lord, who. 
—condefcended to accept the Dedication of this 
Trad and Inftrument 5 and alfo to the never 
to be forgotten Memory of the Tuftrious and 
Honourable Mr. Robert Boyle, to whofe 
great Sagacity, Learning, and Penetration, 
the Learned Part of the World are NOW, 
and for Ages to come, may continue to be in- 
‘Aebted 5 which have added Juch Beauty to 
this Infirument as to make it untverfally Ore 
namental, as well as uféful for all Studies 
My Wifkes therefore to the Readers and En- 
couragers of this Work are, that they may 
Jud as much Profit in ufing, as I have bad 
Pleafure in compiling it. 
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DENJAMIN Scott, 


At the Martner and Grose, againft 
Exeter-Change, in the Strand, 


AKES and Sells al] Sorts of Mathematical 
Inftruments in Silver, Bra{s, Ivory, and 


Wood, 3. performed according to the lateit Im- > 


provements ot Philofophers and Practicers ot the 
feveral Mathematical Arts, whereby they. are 


render’d moft Neat, Portable, and Accurate for. - 
> 3 ‘ 


Exvedition. | 
I. In Gromer Rr y, SeGors, Scales, Compaffes, 
-Drawing-Pens, Land-Quadrants, fine Cafes of 


“Tnftruments for the Pocket, &e. 


I. InSurveyvinc, Theodolites, Semicircles, 
Circumferenters, Piain-Tables, Drawing-Tables, 
Water-Levels, Meafuring-Wheels, Sc. ; 

Ill. In Navicatrton, Quadrants, Foreftafis, 
Gunter’s Sea Compafies both Meridian and Azi- 
‘muth, Charts, Maps, with Books of their Ules. 


IV. In DyAxuine, All Sorts of Brafs Hori- . 
zontal and Univerfal Dyals tor Gardens or Gen- | 


tlemens Pockets, Globes, Spheres, Weather- 


Glaffes, Loadftones cut or fet in Silver or Brafs 


all Sorts of Sliding-Rules, Paraflel-Rules, beit 
Black-Lead Pencils, Sc. 


At the Wand and Pen, iv Cock-Lane, | 


Shoreditch, are taught, 


_srronomy, Navicarion, and the Ufe 
of the Groszs, . 


By Cuarres Lespperrir. 


AN 


EXPLANATION 


O F 


The Ten. ufed in the fol- 
lowing TREATISE. 


Pa6°% Ltttude, is the Height that the Sun, 
WZ) ‘ : 
% Moon, or Stars are above the Horizotr 


gp atany Time of the Day or Night, 
© reckoned in Degrees and Minutes. 
LY, i 


Amplitude, isan Arch of the Horizon compre- 
hended between the eaft and weft Points thereof, 
and the Place on the Horizon where the Sun, 
‘Moon, or any Star rifes or fets, 


_ _ Angle, 1s the meeting of two Lines in a Point, 
which is beft explain’d by the two Legs of the 
Sector moving upon the Center of the Inftrument 
for if the Legs be opened to any Diftance, then the 
two Horfe-hairs meeting in a Point, do make an 

B Angle 
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Angle equal to that Diftance unto which the 
Legs were opened, which may be meafured by 
any concentrick Circle equally divided ; as for 
Initance, count the Degrees im the fifth Circle, 
or Circle of Signs, comprehended between the 
two Hairs, hi that is the Quantity of the 
Angle fought. 


Aguarius, a Water-bearer, reprefented in the 
Inftrament by an old Man pouring out a Pitcher 
of Water ; in all aftronomical Calculations it is 
the tenth Sign, unto which the Sun comes the 
es Day of Yanuary, and it is thus charattert- 
zed &, 


Avies, the Ram, (alias Tup) in the Inftru- 
ment is engraved in the great Space between 
the third and fourth Circles ; is one of the twelve 
celeftial Signs, and the firft in order in the Zo- 
diack ; but in all aftronomical Calculations it is: 
number’d with o, unto which the Sun comes: 
the oth Day of March, making then our Days: 
and Nights equal ; it is called the vernal Equi- 
nox, and is thus charatterized Y. 


Artificial Numbers, Sines, Tangents, and Se-. 
cants, are Numbers adapted purely to fhorten 
the Work in Proportion, Trigonometry, &c.. 
which in the Inftrument are repredented by the. 


firft, fecond, and third Circles. 


. Afcenfional Difference, 1s the Difference be-- 
tween the right and oblique Afcenfion of the: 
Sun, Moon, or Star, in Degrees upon the Equa-. 
tor, which reduced into ‘Lime, allowing 15° 

to) 
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‘to an Hour, &c. will always be equal to the 


Time between the Sun’s rifing and {etting, and 


fix o’ Clock. 


Aftronomy, the Law of the Stars, is a Science 


that teaches us the Motions, Diftances, and 


_Magnitudes of the heavenly Bodies, with the 
- Eclipfes, &c. 


Aufiral Signs, are the fix laft Signs of the 


Zodiack, viz. 2,M, LT, P, #, X. 


Azimuths, are great Circles of« the Sphere 
meeting in the Zenith and Nadir of your Habi- 


_tation, and cutting the Horizon at right Angles, 
which are infinite. 


Year the fix Calends of March are twice re- 
peated ; for every fourth Year the odd fix Hours 
make one entire Day, which is placed in the 


Yulian Calendar, next after the 24th Day of 
february, caufing that Month to contain twenty- 


nine Days every fourth Year, 


Boreal, or northern Signs, are thefe fix, viz, 
PT, O20, BX, MW 


Callyopick Period, feventy-fix Years. 
Cancer, the Crab, the fourth Sign of the Zo- 


diack, but third compleat in aftronomical Calcu- 
lation ; it is a tropical Sign, unto which the Sun 
comes the 1oth of Yume, having then the greateft 
Declination, Meridian Altitude, and Amplitude. 

Be 3-3 Capricorn, 


iffextile, Leap-Year, becaufe every fourth 


4] 


Capricorn, the Goat mark’d thus, W, the 
roth Sign in the Zodiack, a Cardinal, and the 
fouth tropical Sign, unto which when the Sun 
comes, bias is on the roth of December, he 
makes the longeft Nights, and fhorteft Days to 
all on the north Side the Equator; the Sun 
has then the greateft fouth Declination and Am- 
plitude, but the leait meridian Altitude to all 
~ northern Inhabitants, but to the fourhern juit 
the contrary. | 


Co-Sine, Co-Tangent, and Co-Secant, are fo 
many Degrees as any, wants of 90°. 


Cycle of the Sun, is a Revolution of twenty- 
eight Years, in which Time the dominical Let- 
ters are the fame they were twenty-eight Years. 
before. , 


Cycle of the Moon, is a Revolution of nine-- 
teen Years, in which Time the Conjunttions: 
and Afpeéts of the Sun and Moon are near the: 
fame they were nineteen Years before: It isi 
alfo called the Prime, or Golden Number ; and | 
four of thefe Revolutions make up the callip-, 
pick Period, equal to feventy-fix Years; ini 
which Time the Afpects of the TLuminariess 
come to a more perfect Degree of Exattneds., 


Declination of the Sun, Moon, or Stars, 1ss 
their Diftance from the Equinoétial towards ei- 
ther Pole in Degrees and Minutes: The Sun’ss 
greateft Declination is 23° %, equal to the Obli-- 
guity of the Ecliptick, 


Depref~ 
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Depreffion of the Pole, is fo many Degrees 
as you travel or fail towards the Equator from 
either Pole ; youare faid to deprefs the Pole £6 
much, becaufe it feems lower to you or nearer 
to your Horizon. 


Degree, is the 360th Part of any Circle, or 
the 30th Part of a Sign, mark’d®. 


Digit, 1s the twelfth Part of the Sun or 
Moon’s Diameter. 


Dominical Letter, or Lord’s Day Letter, is 
one of the firft {even of the Alphabet, whereof 
_ every common Year has one, and every Leap- 
Year two, by which the Sundays are marked 
throughout the Year in Almanacks ; and 'T'ab.I. 
in the Inftrument fhows the dominical Letter for 
any Year by Infpection. 


 Excliptick, is one of the fix great Circles of 
the Sphere, interfeting the Equinoétial in the 
two oppofite Points Aries and Libra, making 
anAngle therewith of 23° 4, called the Obliquity 
of the Ecliptick, equal to theSun’s greateft Decli- 
nation: In this Circle, according to Appearance, 
the Sun is always found ; it 1s divided into 
twelve equal Parts, called Signs, and every 
Sign into 30°, every Degree into 60’ and each 
Minute into 60”, &c. Always in or near this 
Line (Circle) are the Eclipfes of the Lumina- 
ties made, from whence it takes its Name: 
this Circle alfo interfects the two Tropicks of 

Cancer and Capricorn. : 
ae Elevation 


abe 


. Elevation of the Pole, is an Arch of the Me- 


ridian comprehended between the Pole and the. 


Horizon, which is always equal to the Arch of 
the Meridian contained between the Zenith and 
Equinoctial, thefe being equal, or the fame with 
the Latitude of the Place. 


Epa, is the Difference between the com- 


~. mon folar and lunar Year; for the firft contains’ 


365, and the latter 954; their Difference is 11, 
and is called the Epact, for fo much doth the 
Moon gain of the Sun every Year, which in 
nineteen Years Time finifhes one Revolution ; 
that is, the Full and Change of the Moon, &c. 
are made on the fame Day that they were nine- 
teen Years before. 


_ Equation of Time, or natural Days, was never 
rightly underftood, till this our Age: It was 
firft demonftrated by the famous Srreer, and 


next by the Reverend and Learned Mr. Flam- 


fieed. It confifts of two Parts; the firft is no- 


thing but the Difference the Sun’s apparent Lon- | 


gitude and right Afcenfion ; which Difference is 
occafioned by the Obliquity of the Ecliptick, 


and being turned into Time will give the firft 


Part of the Equation, which in the firft and 


third Quadrants is to be added to the equal: 


Time, becaufe there the Sun’s right Afcenfion 
is lefs than the Longitude or Place in the Eclip- 
tick; but in the fecond and fourth Quadrants 
the fame Equation is to be fubftracted trom the 
equal Time, to make it apparent, becautie there 
the right Afcenfion exceeds the long. i 

ue ts ne 
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The fecond Part of the Equation depends on 
the Earth’s Eccentricity and mean Anomaly ; for 
all the Time the Sun apparently is moving 
from his Apogzon to the Perigeon, which 1s 
from the 18thof fuse to the 18th of December, 
the mean Place ee before the true ; therefore 
the Equation of the Eccentrick being reduced 
into Time mutt be added to the equal ‘Time to 
make it apparent, becaufe of the Earth’s Rota- 
tion upon its own Axis : But while the Earth 
(or apparently the Sun) is moving from the Pe- 
rigzon to the Apogeon, that is, the laft fix 
Signs of mean Anomaly, from the 18th Day of 
December.to the 18th Day of Zune, here, I fay, 
the true Place goes before the mean ; fo that 
the Equation a the Eccentrick being reduced 
into Time, and fubftracted from the equal Time, 
will give the apparent, € contra, becaufe of 
the Earth’s diurnal Motion from Weft to Eaft. 
Now the abfolute Equation of natural Days 1s 
compounded of the two Parts above-mentioned 5 
for if they both add, or both fubftract, then their 
Sum, otherwife their Difference is the abfolute 
Equation of Time, which is placed in the tenth 
‘Circle in the Inftrument over-againft every Day 
of the Month. 


Fquinoftial, in the Heaven, or Equator on 
the Earth, is that great Circle of the Sphere, 
whofe Poles are the Artick and Antartick Poles 
of the World ; it divides the Globe into two 
equal Hemifpheres, wiz. North and South, and 

affes through the Eaft and Weft Points of the 

forizon; and at the Meridian it is always raifed 
as much above the Horizon as is the Comple- 
B 4 ment 
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ment of the Latitude of the Place of Habita-- 
tion, or equal to the Arch of the Meridian,, 
which is contained between the Zenith and the: 
elevated Pole ; every 15° of this Circle is equal| 
to one Hour in Time, to which Circles hens 
the Sun, Moon, or Star comes, they have then: 
neither Declination nor Amplitude, which is on: 
the 9th of March, and the 12th of September 3; 
the Sun then entring Ayes and Libra makes: 
the vernal and autumnal Equinoxes, the Days; 
' and Nights being then equal all the Worl 


over. 


Flux and Reflux of the Sea, or the ebbing and 
flowing thereof; thefe you have in the Inftru- 
ment in the nineteenth Circle, which is the 
fame with the Tides, or Time of high Water. 


Finitor, 1s the fame with Horizon, which fee.. 


Focus, the Orbs of the Planets are Ellipfes, , 
and every Ellipfis has two Focii or Navel-Points, | 
which are the Centers by which the Ellipfis is. 
drawn: In the copernican Syftem the Sun is | 
fixed upon the lower Focus, ‘on which the ap- 

arent Motion 1s made, and the equal Motion 
is made upon the upper Focus. 7 


Gemint, the Twins, the third Sign in the Zo- 
diack, but in Number the fecond in.all aftro- 
nomical Calculations, to which the Sun comes 
the roth Day of May, making then no Night | 
out Twilight at ZLoxdow; it ts thus characte- 


rized I. 


* 


Goldex 
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Golden Number, is the fame with the Cycle of 
the Moon, which fee. 


Gregorian Year, is the Reformation of the 
‘Calendar by Pope Gregory XIIL. in the Year 
1582, and is now in this Age, eleven Days be- 

fore the old Stile ufed by us in England, and 
will continue fo till the Year 1800, and then 
will be twelve Days before us, and fo on every 
hundred Years they will gain one Day. 


flovizon, is one of the fix great Circles of 
the Sphere, it divides the Heavens and the Earth 
into two equal Parts, or Hemifpheres, and is 
the Boundary of Day and Night, unto which, 
_ when the Sun, Moon, and Stars apparently come, 
they feem to rife and fer : Every particular 
Perfon upon Earth has a particular Horizon, the 
Poles of which are the Zenith and Nadir. 


Index, the two flat Pieces of Brafs that move 
upon the Center of the Inftrument marked with 
the Letters A and B, for Diftinction fake 3 and 
the Figures upon each of them are the Number 
of the concentrick Circles in the Inftrument, 


which is a ready Guide for you to any Circle at 
_ Pleafure. | 


Julian Year, or Account, is the old Account 
of the Year inftituted by Suius Cefar, which 
to this Day is ufed in England, and in all Pro- 
teftant Countries ; it is called the old Stile in 
Contradiction to the new Account, framed by 
Pope Gregory XIII. This Adianz Year contains 
365 Days fix Hours, which faid fix Hours vie 

ears 


» 


Years make one Day, and is placed in the Calen- 
dar next after the 24th of February, making 
‘that Month to confift of 29 Days every fourth 
Year, which 1s called Leap-Year, becaufe from 
that Day to the End of the Year, the Days of 
the Month go forward from Saturday to Mon- 


day, Se. 


Fulian Period, is a Cycle of 7980 Years, pro- 
duced by the continual Multiplication of the 
three Cycles, viz. the Solar, the Lunar, and 
the Indiction, one into another. Yulius Scaliger 
fixed the Beginning of this Period 764 Years 
before the Creation of the World. It is of good 
Ufe tor Aftronomers and Chronologers. 


Fupiter, is the higheft Planet, except Saturn, 
in the planetary Syftem ; he performs one Revo- 
Jution in 11 Years 314 Days 12 Hours and 207, 
his mean diurnal Motion 1s 4! 59”, his Orbit 
makes an Angle with the Ecliptick of 1'20!’: 
this Planet has four Satellites moving round 
him; he is 577 Times greater than our Earth : 
Every 19 Years and 312 Days this Planet with 
Saturn make their mean Conjunction, being ad- 
vanced further in the Zodiack by 8 H. 2° 48’, 
their true Conjunctions you have in the Inftru- 
ment till the Year 1821 inclufive. 


Latitude of a Star, isthe Diftance of the Star 
from the Ecliptick either North or South: In 
Geography it 1s the Diftance of your Habitation 
from the Equator North or South, which is the 


fame with the Height of the Pole above the ~~ 


Horizon. 


Longitude 


# a | ee 
ee 
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Longitude of a Star, is its Place in the Zo- 
diack, reckoning from the Beginning of Aries. 
In Geography it 1s the Diftance of your Habita- 
tion, either Eaft or Welt, from any other Me- 
ridian, reckoned in Degrees upon the Equator. 


‘ Leap-Year, the fame with Bifextile, which 
ee. 


Leo, the Lyon, the fifth Sign in the Zodiack, 
thus characterized St, into which the Sun comes 
the 12th Day of July, whence in the Latitude 
of London then begins to be perfect Night. 


Libra, the Balance, the feventh Sign in the 
Zodiack, characterized thus &, unto which the 
Sun comes the 12th Day of September, making 

. 2 
the autumnal Equinox. 


Mars, the Name of one of the Planets, which 
moves round the Sun in an Orb between that 
of the Earth and Yupiter ; he performs his Re- 
volution in 1 Year 321 Days 23 Hours and 27 
Minutes ; his mean diurnal Motion is 31° 27” ; 
his Orbit makes an Angle with the Ecliptick 
of 1° 52’, and he is 15 Times lefs than our 


Earth. 


Mercuyy, the Name of one of the Planets, 
whofe Orb is next unto the Sun, for that Rea- 
fon he is feldom feen; he is never more than 
29° from the Sun ; he performs his Revolution 
in 87 Days 23 Hours 16 Seconds: ‘The Inclina- 
tion of his Orbit with the Ecliptick is 6° sai 

an 
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and he is twenty-feven Times lefs than 
our Earth. In the Inftrument you have the 
Times of his tranfiting the Sun’s Ditk for this 
Century, which always happens when he is Re- 
trogade, and at the Conjuntion with the Sun, 
when his Latitude is lefs than the Sun’s appa- 


rent Semidiameter. 
* 


Meridian, is one of the fix great Circles of ’ 


the Sphere, exactly in the Middle between Eaft 


and Weft, unto which when the Sun comes: 


it has then the greateft Altitude that he can 
have that Day. 


Metonick Year, the fame with the Cycle of 


the Moon, which fee, 


Minute, is the 6oth Part of a Degree, and 
is marked thus’, 


Moon, is one of the feven Planets, the loweft 


and nearett of all to our Earth ; her periodical | 


Revolution is 27 Days 7 Hours 43 Minutes and 
7 Seconds ; her Orb interfects the Ecliptick in 
two ope Points, making an Angle there- 
with of 5° 18/; the Time and Quantity of her 


Eclipfes you have by the Inftrument, until the 


Near 1750. 


Nadir, is the Point in the Heavens feemingly 
under your Feet. | 


Nape-Tide, are thofe that happen at the Quar- 


ters of the Moon, which are the leaft of all 3\ 


becaufe then the Luminaries are fartheft remo- 
ved 


oe ais 
ved afunder in refpect of Attraction, caufes the 
Sea then to {well the leaft. 


Noéturnal Arch, is the Time any heavenly 
‘Body is under the Horizon, which in the Sun 
is always equal to the double of his Rifing. 


Nodes, in Aftronomy, are the Interfections of 
the Orbs, of the Planets with the Earth’s Orb 
or Ecliptick. 3 


Northern Signs, are thofe fix in which the 
Sun when he comes has both North Declina- 
tion and Amplitude ; and they are Avies, Zaurus, 
Gemini, Cancer, Leo, Virgo ; in which the Sun 
‘continues from the 9th of Afarch to the 12th 
of September. 


Number of Direion ; this Number was in- 
vented on Purpofe to find the moveable Featts 
by ; it can never exceed 35, becaufe fo many 
Days there are juft from Afarch 21 to April 25 
E lnfve, which are the Bounds or Limits of 
Eafier, becaufe that Feaft can never fall lower 
than the firft, nor higher than the laft. We 
have a Rule to find this Number arithmetically ; 
but in the Inftrument, Table III. you may find it 
by Infpection for ever. 


= 
Oblique Afcenfion, is that Degree and Minute 
of the Equinoctial, which rifes with the Center 
of the Sun or Star, or with any Part of the 
Heavens in an oblique Sphere. 


OLlique 
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Oblique Defcenfion, is that Part of the Equi-- 
noctial that fets with the Sun, Moon, or Star,, 
or with any Part of the Heaven in an oblique: 


Sphere. | 
Pifces, is the twelfth and laft Sign of the Zo-- 


diack, characterized thas x ; in the Inftrumentt 
reprefented by two Fifhes tied together by their: 
Tails : The Sun enters this Sign the 8h Day off 


february. 


Planets, are the erratick or-wandring Stars s; 
they are not like the fixed Stars, for thefe: 
two Reafons, 1/?, Becaufe they are not in the: 
fame Pofition to one another ; and 2d/y, Becaufe: 
they never twinkle as the fixed Stars do: of 
theie there are feven, which are placed in the: 
Inftrument, w/z. the Sun, and Moon’s Eclipfes 5; 
Saturn, Fupiter, and Mars’s Conjunctions ; Ve- 
nus and Mercury’s 'Tranfits over the Sun’s Dik. 


Quarters of the Moon, are the middle Points 
of her Orb, between the Conjunction and Op- | 
pofition, or when the Luminaries are 90 afun- | 


der, called the firft and laft Quarter. 


Return, in Law, hath two feveral Applica- - 
tions ; the one is the Return of Writs*by She- 
riffs and Bailiffs, which is only a Certificate made 
to the Court of that which he hath done, touch- 
ing the Execution of their Writ directed to him; 
and this among the Civilians is termed Certijica- 
fortum : Of Returns in this Signification {peaks 
the Statute of Weltminjier, 2. Chap. 39. So ie 

the 


ee, Gee 
LAs 3 

the Return of a Commiffion, a Certificate or An- 
fwer to the Court of that which is done by the 
Commifiioners, Sheriffs, or other to whom fach 
Writs, Commiflions, Precepts, or Mandates are 
directed. Alfo certain Days in every Term are 
called Returns, or Days of Bank ; and fo Hiljary 
‘Term hath four Returns, viz. 


O&stabis Hillarii, 8 Days, Fan. 20. 
Ouindena Hillarit, 15 Days, Fan. 27. 
 Crafiino Purificationis, February 3. 
Oftabis Pursficationis, February 9, that is 
eight Days after the Purification. 


Eafter Term hath five Returns, vz. 


QuindenmPafche, 1s 15 Days after Eafter. 
Tres Pafche, is three Weeks after Eajier. 
 Menfe Pafche, 1s a Month after Eafer. 

Quinque ‘Pafche, is five Weeks atter Eaffer, 

Crafiino Afcenfionis Domini, is the Morrow 

next after A/cenfion Day. 


Trinity Term hath four Returns, wiz. 


Craftino Trinitatis, being the Morrow after 

Trinity Sunday. 
| Oftabis Trimtatis, being eight Days after 

Lrinity Sunday. 

Quindena Trinitatis, 1s 15 Days after Trinity 

— Sunday. 

Tres Trinitatis, is three Weeks after Trinity 
Sunday. mee 


Laftly, 
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Laftly, Michaelmas Term has fix Returns, viz. 


Tres Michaelis, is three Weeks after Michael-- 
mas, Ottober 20. 
Menfe Michaelis, is a Month after Michael-- 
mas, Oftober 27. 
Craftino Animarum, is five Weeks after VG-- 
chaelmas, November 3 3 or the Day afterr 
All-Souls. 

Craftino Martini, is the Morrow next after St:. 
Martin, November 12. 

O&tabis Martini, 1s eight Days after St. Mar-- 
tin, November 18. 

Ouindena Martini, 1s 15 Days after St. Mar-- 
tin, November 25. 


The other Application of this Word is im 
cafe of a Replevin ; for if a Man diftrain Cattlee 
for Rent, &c. and afterward avow or juftify hiss 
Act, fo as it be found lawful, the Cattle beforee 
delivered unto him that was diftrained, upom 
Security given to follow the Action, fhall nowy 

be returned to him that diftrained them. 
: | 

Right Afcenfion of the Sun, Moon, or Stars, 
is that Degree of the Equinoctial counted fromm 
the Beginning of 4vies which rifes with it in aé 
right Sphere : Or it 1s that Degree and Minutee 
of the Equinoctial which comes to the, Meridiarn 
with the Sun Moon, or Star in an obliqué Spheres; 
every 15. is equal to 1 Hour, and 360° to 24: 
See the Table in Page , 


Rifing 
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Rifing, of the Sun, Moon, or Star, is their ap- 
pearing above the eaftern Horizon. The Time 
of the Sun’s rifing in all Places, is always equal 


to half the Length of the Night. 


Sagittarius, the Archer, or Bowman, thus 
characterized # : It is the ninth Sign in the Zo- 
diack, the Sun enters it about the 12th day of 
November. | | 


Saturn, the higheit Planet in the Sytem; he 
performs his Revolution in 29 Years, 167 days 
22 hours, 57”: He is 298 T'imes greater than our 
Earth. In the Inftrument you have his Conjunc- 
tion with upirer, and is thus charaGterized h. 


_ Scorpio, the Scorpion, is the 8th Sign in theZo- 
diack, thus charaéterized M, into which the Sun 
enters the 13th Day of Oéfober. 


Setting of the heavenly Bodies, are their go- 
ng down in the weftern Horizon. Hence the, 
Dime of Sun-fetting in any Latitude is always e- 
jual to half the Length of the Day. 


Signs, are the 12 Signs of the Zodiack, viz. 
Aries V, Taurus 8, Gemini 1, Cancer B, 
Leo St, Virgo ™, Libra &, Scorpio i, Sagit- 

4 . ° . » 
ary +, Capricora ‘?, Aquarins foe, Panes se: 


Southern Signs, are Libra, Scorpio, Sagit- 
ary, Capricorn, Aquarius, ‘Pifces; becaufe 
vhile the Sun continues in them, which is from 
eptember the 12th, a March the 9th follow- 


ing, 


| fr) 
ing, he has both South Declination and Ampli- 
tude. — ! 


Spring-Tides, are made near the New andi 
Full Moons; the Tides are higher, than when thee 
Moon is in the Quarters, and the Equinottiall 
Spring ‘Tides are the greatett of all. 


Sun, according to Appearance, is one of thee 
feyen Planets, and gives Light to the other fix ; 
his mean diurnal Motion is 59° 8” 5 he always 
moves in theEcliptick, in which he performs ona 
Revolution in 365 Days 5 Hours 49° 23’, ane 
is 258309 ‘Times greater than our Earth: All his 
Eclipfes. that will be vifible at London, you have 
in the Inftrument till the Year 1750. | 


Taurus, the Bull, the fecond Sign in the Zam 
diack, marked thus wy, into this Sign the Su 
enters about the 9th Dayot April. 


Terms, at Weftminfier, there be four. everr 
Year, during which "hime Matters of Juftice arg 
tT ictedk: Pay : ; 
‘difpatched : Two of which are fixed, viz. Hii 
lary, and Michaelmas, that is, begin and end o» 
certain Days of the Month, which, in the Inftree 
ment, you will find placed againft their propee 
Days in Fanuary, February, O€tober, and Né 
vember; the orcher two, which are called Bajter 
Torm and Frinitv-Lerm, are moveable; accore 
ing as Eafter falls, fo they fall high or low, evee 
keeping at a certain Diftance from Eajier, Bx 
Thefe two in the Inftrument are placed in thh 
Segments of Circles among{t the moveable Feafti 


Tides 
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Tides. See Nape and Spring-Tides, 
Time begins at Noon. 


Venus, one of the feven Planets, thus charac- 
terized 9 ; fhe moves in an Orb, between that 
of the Earth and Mercury, and pertorms her 
Revolution in 224 Days 16 Hours and 49’; fhe 
is a true Attendant of the Sun, for the is never 
more than 48° from him. When this Planet will 
be feen in the Sun, the Inftrument will inform 
you till the Year 17609. _ The Orbit of this Pla- 
net makes an Angle with the Ecliptick of ae 
24 only; but for all that, fhe has fometimes 
near 9” of Latitude; fhe is three times: leffer 
than our Earth. 


Virgo, 1s one of the 12 Signs of the Zodiack, 
being the fixth in order, marked thus WR, and in 
the Inftrument engraved as a beautiful Maid, un- 
ro which the Sun comes the rath or 13th Day of 


Augui. 
Year. See Julian Year. 


Zemth, or Vertex, is that Place inthe Hea- 
yens right over one’s Head, being diametrically 
ppofite unto the Nadir, and is always 90° di- 
tant every Way from the Horizon ; and here note, 
hat the Arch of the Meridian, between the Zc- 
ith and Equinoétial, is always equal to the Arch 
f the Meridian between the Horizon and the 
levated Pole, which are the fame with the La- 
tude of the Place. 7 


Gls Zodiack; 
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Zodiack, isa Zone or Girdle, furrounding: 
the Heavens; it is in Breadth 18°, the Middle: 
‘of which is the Ecliptick, or apparent Way of thee 
Sun, in which are drawn the twelve Signs as a— 


bove defcribed. 


DESCRIPTION 


Ort  & ek 
INSTRUMENT. 


pSOOS IS 'T confiits of 20 Circles, 12 Segments 

#@& of Circles, and three Tables, 
x Fee 3. In the firft Circle is graduated 
: ah the Line of Numbers, which is the 
“* fame with that Line commonly 
Known by the Name of Gunrer’s-Line: but this 
has the Advantage of all others, becaufe of its 
Length,which in Circumference is 58, 43 Inches; 
for its Diameter as 18 6 Inches, which is almoit 
§ Foot ia length, if ftretched out: By this Line 
is performed Multiplication, Divifion, the Rule 
of Proportion, and Extraction of Roots. But 
firft you are to obferve the Numeration upon this 
accle, which is thus: The Figure i at the 
Beginning of the Circle (where you fee the 
Word Numbers) may either be of, or 10 or 
100, or 1000, &3c, then will the other 1 at the. 
oppofite Part of the Circle (for it isa double 
Radius) be 1, 19, 100, 1000, 10000, encreafing all 
C 3 round 
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round in a ten-fold Proportion ; and the like may 
be faid of the intermediate Divifions ; for, 


' ' 
: Tle Roy PEs OOF 

a = A» 

a) 1 .© nS A: po ame AS) | 
ae IO. Ae Zs ee of 

od _— 

. 5 100. dows 10. ae sf 
St 100. FS w 100.  & 10.7 
os 20000. £ S | 1000. So Sy co. 

7s Ipoepess} 10900. <i ™ | 1000. 


Thefe Divifions from 1 to 3 in each Radius,, 
are each divided into 10, but from 3 to the Endl 
of the Radius, the Primes are divided into Sys 
and thofe tenths each into 5, fo each one of thofe: 
{maller Divifions are .o2, &¢. 


To multiply by thefe Numbers. 


Rule. Set the Leg A (of the SeCtor) to Unt-- 
ty, onthe Circle of Numbers, there ftay it, and! 
move the Lé¢ B to either Sector ; as the Se€tort 
now itands, move the Leg A to the other Sector, ; 
and the Hair of the Leg 'B will cut he Products! 
Example. 


7.3 20.2 147-55, 
5-7 13-5 1 
9.4 7.6 71.44 
4.2 16.9 71.00 
6.8 teat 89.11 
Multiply (14.3 \ by ( 15.7 ) Products( 224.55 
1.5 33.8 50.77 
18.6 6.2 115.93 
3.3° 25.4 * 83.88 
2.9 Topeo-F < 37-44 
8.0 L 8&8 lL 73 


ry $. 
| [23 ] 
3. Divifion by the Circle of Numbers. 


Rule. Set the Hair of the LegA to Unity, and 
the Hair of the Leg B to the Divifor; here 
{crew the Sector falt, and move the Hair of 
the Leg B to the Dividend; the Hair of the 
Leg A will cut the Quotient. Example, - 


14.7.5 a 20.2 
77:0 5-7 13.5 

‘ 71.4 9.4, 7.6 
71,0 Re: 16.9 

a 89.1 6.8 ion 
Divide ¢ 224.5 \by¢ 14.3 \ Quotient ¢ 15.7 
50.9 | a 33.8 

115.3 18.6 6.2 

83.8 a3 25.4. 

37 +4. 2.9 maT 2,9 

77-4 8.8 8.8 


A. The fingle Rule of Three direF, or continual 
Proportion upon this Circle of Numbers. Rule. 


Set the Hair of the Leg A to the firt Te 
here hold it faft, and aie the Hair of the Je 
B to the fecond Term; here fcrew the Leg fait, 
and move the Leg A to the third Term. then 
will the Hair of the Leg B cat the fourth pro- 
portional Term fought. Example. 


If 2 Yards of Cloth coft 4 s. what will 6 Yards 
coft at thar Rate ? 


Ifyou work according to the R ule above, you 
will find the Anfwerto be 12 Yards: For, as 
es. he 22 Hs Ye, 


C4 Secondly, 
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Secondly, Vf 15 Yards of any thing coft ros. 
what will 5 + colt? 

Anfw. 3° 66, which Fraétion 66 of a Shilling 
js== to 8d. 

Nore, You muft always be fure to have fpe- 
cial Regard to the Numeration upon the Circle,as 
directed above, otherwife you may miftake an — 
Integer for a FraCtion, or 1 for 10, &c. which 
will caufe great Errors. 


V. To extrad the Square Root upon the Circle 
of Numbers. 


Rule. Set the Hair A to Unity, and open the 
other Leg till that opening be juft half the Di- 
ftance between Unity, and the given Square to 
be extracted ; then will the Hair B cut the Root: 
of that Square: Then for Proof of your Work, . 
move this Opening of the Legs until the Hair 
A cut the Root above found, for then will the 
Hair B alfo cut the given Square. Example. 


What’s the {quare Root of 9? 


1 fet the Hair Ato Unity, (or 1) and move 


the Leg B tiil it is juft half the Diftance between, 
that and the given Square 9, and then | find it: 
falls upon 3, the Root fought, and by the fame: 


Method I find the Square. 

16 4. 

25 5 

36 6 

Root of ( 49 ) to be 7 

64 | AS 

S81 9 

144 12 
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VI. Yo Extrad the Cube Root by the Circle 
of Numbers. 


Rule. Having found the given Cube upon the 
Circle, fet the Hair A to Unity, there flay it, 
and move the Leg B until it is exact + of the 
Diftance between 1 where the HairA refteth, and 
the given Cube. Now, fay, the Hair B cuts the 
Root fought. Example. 


What’s the Cube Root of 1728 ? 


J fet the Hair A to Unity at the Top, (but now 
I call that 1, 1000, from which I number my 
Cube) and divides the Space from Unity to 1728 
into three equal Parts, and the Hair B doth then 
fall upon 12, the Root fought; And after the 
ae Manner do I find the Cube. 


) 8coo 20 
ee S 15625 25 
Root of 27000 g to be 30 
y 45499293 357 

/ 9869 198625 214.5 


Defeription and Ufe of the Circle of Sines 


and Secants. 


The Line (or rather Circle) of Sines is taken 
from the Tables of Artificial Sines, which you 
have in moft Books of the Mathematicks: It 
begins with 1, and is numbred round to the right 
Hand with 2, 3, 4, &c. to 90°, which are De- 
Srees ; every Degree of which from 1 to 5 ny 

11Ve 


acd 


five are divided tnto 60 unequal Parts, called Mii 
‘nutes; But the Degrees from 5 to 10 inclufivee 
are divided into every two Minutes, from 10 too 
203 every Degree is divided into 5 Minutes, thatt 
is, every Divition thereof 1s 5 Minutes ; from3o tco 
4o°,every Divifion there is 10 Minutes ; from 40% 
to 60 Degrees,every Divifion is 15 Minutes ; from 
60 to 70 Degrees, every Divifion is 30 Minutes ;; 
from 70 to $0 Degrees, every Divifion is one Dez 
gree: from 6o to 90 Degrees, every Divifion 18s 
2 Degrees, . 

The double Figures which are placed with 
each Degree of the Sines, are Co-Sines, whicth 
jerve here tor Secants, becaufe that the Co-Sinez 
or Sine Complement, taken from the double 
Radius, there remains the Secant of the famee 
Arch. Whole Divifions are the fame as in thee 
Sines above-inentioned. 


The Ujfe-of this Circle of Sines in Spherick 
Trigonometry, the Doétrine of the Spheres 
Geography, Dialling, &c. : 
Firft, In the Spherick Triangle, right angled 

at B, there are given a C 40°, and the 

Angle at C 25° 30/, to find a B. Ror 


OPERATION. 
Co IB; 
Set the Hair B to Radius or Sine of 90°, there 
hold it, and bring the Hair A to the Sine so 
{crew this Opening faft, and move the Seéo 
yntil the Hair B cut the given Angle G 25°, 30%" 
ther 


the ae 


then doth the Hair A cut 16° 4’, the fourth pro- 
portional Sine fought. 


Secondly, Its U/e in Geography, two Places, 
viz. London and Nipcho, loth in the 
* Latitude of 51° 32' N. and differing 
in Longitude 116°, I demand their Di- 
fiance in Englifo Miles. - ! 


ANALOGY. 


As the Radius, or whole Sine of 90° 
fs to the Sine Complement of the given Lati- 
tude, or Diftance between the Zenith and 
Pole, | 
So 1s the Sine of half the Difference of Lon- 
gitude, ie 
To the Sine of half their Diftance in the Arch 
of a great Circle. 


OrpERATION. 


Set the Hair B to the Sine of 90, and the 
Hair Ato the Sine Complement of the given 
Latitude 38’, 28; move this Opening until the 
Hair B cut the Half of the given Difference of 
Longitude 38°, 15, and then doth the Hair A 
eut the Sine of 31° 56’, which doubled is 63° 
52", which multiplied by 69'4 the Miles in one 
Degree, gives 44304 Englifh Miles, the Di- 
{tance fought. | a 


Thirdly, 
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Thirdly, The Ufe of the Line of Sines in thee 
Doétrine of the Sphere. : 


Let it be required to find the Sun’s Declinaa- 
tion the oth Day of April, or the rath of Aue 
gut, the 12th of Oéfober, or the 7th of Februr- 
ary; ail which Days the Sun entreth yw, MR, ml, 
and Bad being 30 diftant from the Equinoc: 
tial Points y~ and #4, which with the Obliquityy 
of the Ecliptick 23° 30' are given, to find the Dee- 
clination ne the Sun has then. 


ANALOGY. 


As the Radius, or whole Sine of go 

Isto the Sine of the Sun’s Diftance from thee 
xext Equinoctial Point V or &, 

So is the Sine of the Obliquity of the Eclipticks, 
or greateft Declination, . 

To the Sine of the Declination fought. 


OrERATION. 
. | 

Set the Hair of the Leg B to the Sine 90, ane 
the Hair A to the Sine of 30°, move this Opem: 
ing of the Sector, until the Hair B cut the Sinee 
of 23°4, the Sun’s greateft Declination, and ther 
the Hair A will cut 11°% in the fame Circle op 
Sines, which is the Sun’s Declination then, anq 
is North on the two firft Days mentioned, anc 
South on the two laft: After the fame Manner 
may the Declination be found 1n any other Poina 


of the Ecliptick. 


Secondlyy 
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Secondly, For the Sun's Amplitude. 


| pen, What is the greateft Amplitude the 
Sun canhave at London ; this is when he touch- 
eth the Tropicks of Cancer and Capricora ¢ 


ANALOGY. 


‘As the Sine Complement of the Latitude 
Ot ee 2 Said 

Is to the Radius, or Sine of 90, 

So is the Sine of the Declination 

To the Sine of the Amplitude. 


) 


a OPERATION. 


| 


Set the Leg A to the Sine of 38° 2%’, and the 
Hair B to the Sine of 90; then move this Open- 
ing of the Setor, till the Hair A cut the Sine of 
23°4, then will the Hair B cut the Sine of 
39° 52’, which is the Sun’s Amplitude when he 
is in either 'Tropick. | 


Thirdly, Zo jind the Sun's Altitude when 
he is due Eaft or Weft at London. 


Example, What Altitude will the Sun have 
the 22d Day of April, at 51° pait 6 in the Morn- 
ing, or at 9! paft 5 inthe Afternoon, at which 
Times the Sun is due Eaft and Wetft ? 


ANA- 
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ANALOGY. 


As the Sine of the Latitude, 

Is to Radius, or Sine of 90, 

So is the Sine of the Declination 
Tothe Sine of the Altitude. 


Note, This is only of Ufe from the 9th of Marchi 
to the rath of September, that is, while the Sura 
is in Northern Signs: But by the fame Methood 
you may find the Sun’s Depreffion under the Ho» 
xizon, when he comes to the Eaft and Welt Azi- 
muths, oris under the Eaft and Weft Points ont 


the Compats. 
OPERATION. 


Set the Hair of the Leg A to the Sine of thee 
given Latitude 51° 32’, andthe Hair B to thee 
Sine of 9° 5 then move this Opening that the 
Hair A may cut the Declination which the: Sura 
has on the 22d Day of April 15° 32', and thera 
doth the Hair B cut the Sine of 20°, which 1s thee 
Altitude that the Sun hath at the given Time. | 


Fourthly, Io find the Sun's Altitude at © 
Clock in the Morning or Evening, whem 
the Sun is in Northerw Signs, or bis Dea 
prefjion at that time when be is in the fix 
Southern Signs. | ; 


Example. What Altitude has the Sun on April! 
the 22d, when his Declination is 15° 32” North att 
Londen. 

ANA- 
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ANALOGY, 


_ As the Radius, or Sine of 90 
Ts to the Sine of the Latitude 51° 32! 
So is the Sine of the Declination 15° 32! 
To the Sine of the Sun’s Altitude fought, 


OprERATION. 


_ Bring the Hair Bto the Sine of 90, and the 
Hair A to the Sine of 51° 32’, move this Open- 
ing of the Seftor till the Hair B cut the Sine of 
the Declination 15° 32’, then doth the Hair A 
cut the Sun’s Altitude, at that time which is 12° 
6', and fo high is the Sun at 6 o’Clock, at the 
given Time and Place. And fo likewife on O¢- 
tober 24th, or Fanuary 26th, when the Sun has 
15 32*South Declination, at 6 o’Clock he will 
be 12° 6’ below the Horizon. But at Rome,whofe 
Latitude is 41° 50 N. on thofe Days, the Sun’s 
Altitude and Depreffion at 6 o’Clock will be 
10° 17’, and fo for any other Place in the known 


World, you may expeditioufly find the fame. 


Laftly, Yo find the Altitude of the Sun any 
_ Hour of the Day, when he ts in the Equ- 
_noctial. 


_Lixample. Let it be required to find the Sun’s 
Altitude on March the oth, or September the 12th, 
when he is in the Equinoétial, and has then no 
Declination in the Latitude of London, at 9 
aClock in the Morning, or 3 in the Afternoon. 


ANA" 


4s 
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ANALOGY. 

As the Radius, or Sine of 90 : 

Is to the Sine of the Complement of the Latii- 

tude 38, 28, 

So is the Sine of the Sun’s Diftance from thee 
Hour of 6, 

To the Sine of the Altitude fought. 


OrER ATION. 


Set the Hair B to the Sine of 90, and the Hair 
A tothe Sine of the Complement of the Latti: 
tude of Londog 38° 28°; move this Openings 
that the Hair B cut 45° the Sine of the awed 
Time 3 Hours from 6 o’Clock,and then doth thie 
Hair A cut the Sine of 26° 6’, and fuch is thee 
Sun’s Altitude at 9 in the Morning, or 3 in thee 
Afternoon at the given ‘Time and Place abovee- 
mentioned, | 

Note, ‘Vhat every Hour in Time is equal teo 
15° inthe Equator. See the Table in pag. 
and the Word Ezuinottial., 


Defcription and Ufe of the third Circle, en-- 
titled Tangents. 


"This Circle is taken from the Table of Artifiz- 
cial ‘Tangents, which you will find in moft Mas 
thematical Books, mk begins with 1, and fo ii 
number'd all round towards the right Hana 

with 2, 3, 4,5, €9¢.-to 45°, and back again witk 

46, 47, 48, &c. to 89; which ftands with 1 Dee 
gree ina fmall Character, The Numeration up» 
on this Circle of ‘Tangents is thus, vi. 


From 


ie § 1°to 5° ae Cr Mingte 
From = 5 to 10 every Divifion is$ » Min. 
bie to 45 5. Min. 


“And then back again, 


| 45° to 80° as Ns 
From < 80 to 85 every Divifion is< 2 
85 to 89 » I 


Now having defcribed the Number, Sines, Se- 
ants and 'T'angents, I fhall next fhew their joint 
Ufe, which are univerfal in all Parts of the Ma- 
hematicks ; the Numbers and Sines may be 
ifed alone, as I have fhewed above, but the Se- 
ants and 'T'angents muft be ufed jointly with 
he other, wiz. with the Numbers and Sines as 

fhall now fhew, 
And firft, in plain ‘Trigonometry,where I fhall 
pply it in taking of Heights and Diftances, &, 

Admit lam on the Top of St. Pau/’s, London, 

hofe Height is 94 Yards, and there with a Qua- 
rant 1 obferve a Place towards Hamftead, and 
kes the Angle ; 

AC, and finds 

to be 70°, I 
emand how far 

e Place feen 
from es Bafe 

my ftanding 7_, 
t B, viz. Ve 
ide C B is required. 

Firft, By the Sines and Numbers. 

D 


ANA-— 
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ANALOGY. 


As the Sine of the Angle C, : 
To the Height BA on the Circle of Numbers,, 
So is the Sine of the Angle A, 

‘To the Diftance C B. 


OreER ATION. 


Set the Hair A to the Sine 20°, and the Hairr 
B to 94 in the Circle of Numbers; move thiss 
Opening of the Sector forward, towards the rightt 
Hand, until the Hair A cut the Sine 70°, thena 
will the Hair B cut 258.3 in the Numbers to-- 
wards the right Hand, which are Yards, the Di- 
ftance required. | 

Note, ‘The firft Figure 2 in the Numbers to-- 
wards the right Hand, in this Cafe, 1s 200, andi 
every grand Divifion next is 10, and every Sub 
divifion is one Unite. 


Secondly, By the Tangents and Numbers. 
ANALOGY. | 


As the Radius, or Tangent 45, 

To the Side B A in the Numbers, 

So is the Tangent of the Angle A, 
- To CB inthe Number, the Diftance fought. 


OrERATION. 


Set the Hair B to the Tangent 45°, and thee 


Hair Ato the Tangent 70; move this Open 
, or-~ 


& 


ae | 


forward, till the Hair A cut 94 inthe Numbers, ° 
then doth the Hair B cut 258.3 inthe Numbers, 
the Diftance fought. 


2. The Wye of the Numbers, Sines, Tan 
gents, and Secants in Plain-Sailing. 


Example,Admit you fail away N.E. by N. from 
4s" 12’ N. Latitude, till your Departure be 52 
Miles, [ demand the Diftance run, and Difference 
of Latitude. 


 Firft, For the Difference of La- @ c 
titude, a 0. oO 
ANALOGY, | 
eA 


' As the Radius, or Sine of 90° 
To the Departure 2 ¢ on the Numbers, 
So isthe Tangent Complement of the Courfe ; 
p> Angle ¢; 
| een different Latitude g 2 upon the Num- 
ers, 


OPERATION. 


‘Set the Hair B to the Radius, or Tangent of 
j, and the Hair Ato the Tangent Comple- 
ent of the Courfe 56° 15’, then carefully move 
his Opening, that the Hair A may cut 52.in the 
umbers, the given Departure; and then doth 
he Hair B cut fomething more than 78 in the 
Numbers for the Diftance run, 4c, 


D 2 ANA- 


i361 a 


ANALOGY. 


As the Radius, Sine of 90, 

To the Departure dc, sz Miles, 

So is the fecant Complement of the Courfe 
Angle c 56° 155 

T’o the Diftance run a ¢ inthe Numbers. 


OrER ATION. 


Set the Hair B to the Sine of 90, and thes 


1 


Hair A to the Secant of 56° + (which 1s no other: 


than the Sine Complement) move this Opening} 
that the Hair A may cut the Departure 52 in the: 
Number, and then the Hair B will fall near 94} 
sn the Numbers, the Diftance fought; and atterr 
this Manner any Queftion in, Plain ‘Traverte,, 
or Mercator Sailing may be wrought with Truth 
and Expedition. | 


3. The Ufe of the Numbers, Sines and Talim 
gents in the Doctrine of the Sphere, or 
Practical Afironomy. . 


<r 


Example, June 25, 1 would know the Sun’ 
right Aicention, haying his Place and greatell 
Declination given. ; 


(ACN ACL ORS 


As the Radius, Sine of 90 - 7 
To the Sine Complement of the Sun’s greatt 
eft Declination, or Obliquity of the Eclipp 

tick, | 
5 


=~ ae | 


So is the Tangent of the Sun’s Diftance fom 
the next Equino@tial Point VY or ~ in the 
Ecliptick, 

To the ‘Tangent of the Sun’s Diftance from 
the fame Point in the Equinoétial. 


On the Day above given, the Sun’s Place is S 
14° 10’ at Noon, that is 75° 50’ from the next 
Eguinoctial Point =, 


OrpERATION. 


Set the’ Hair B to the Sine of 90, and the Hair 
A to the Sine of the Complement of the Sun’s 
greateft Delination 66°3, {crew this Opening faft 

and carry the Hair A to cut 75° 50’, the Sun’s Di- 
ffance from the next Equinocial Point ~ ‘in the 
Tangents, then doth the Hair Brut the Tangent 
of 74° 37’ the Sun’s Diftance from & reckoned in 
the Fguinoctial, which fubftracted from 186° 
refts 105° 23’, the Sun’s right Afcenfion reckon- 
ed from the beginning of Y, which I turn into 
Time (bythe Table in pag.) thus, 


H ? 7 
Ebeg, 105 is 7 0° OF 
Min. 15 is 0 1-0 
Min. 8 iso oO 32 


Te cree) 


Sum 7 1 32 is the Sun’s right Af 
ei: cenfion in Time. 3 


a 2, To 
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2. To find the Sun's right Afcenfion by have 
ing the Sun’s prefent and greateft Declina= 
tion given. 


ANALOGY. 


As the Radius, Sine of 90 

To the Tangent Complement of the greateft 
Declination 23°%, ! 

So is the Tangent of the prefent Declination, 

To Sine of the Right Aicenfion. 


Example, Let the Sun’s Declination be 22%: 
45 N , 
OPERATION. 


Set the Hair B to the Sine of 90, and the Hair: 
Ato the Tangent of 664; move. this Opening! 
of the Sector tillthe Hair A cut the Tangent off 
the Sun’s Declination 22° 45’, and then doth the: 
Hair B cut the Sine of 74° 37’ the Sun’s Diftancer 


in the Equinoctial from Libra as before. | 


3. Io find the Afcenfional Difference, alfar 
the Sun's Rifing and Setting, and ther. 
Length of the Day and Night in any La. 
titude. : 


ANALOGY. 
- \ 
Asthe Radius, Sine of 90_ 
To the Tangent of the Latitude, 
So) 


v 


a! ee : Q 
[ 39 J 
So is the Tangent of the Sun’s Declination on 
the Day propofed, 
To the Sine of the Afcenfional Difference in 
Degrees and Minutes, which muft be redu- 
ced into Time by the Table, p. and if the 
Declination be North, add a Afcenfional 
Difference in Time to 6 Hours gives the 
Sun’s fetting at that Time and Place, which 
_ doubled is the Length of the Day, whofe 
~ Complement to 24 Hours is the Length 
of the Night, and the Sun’s fetting fub- 
{tracted from 12 Hours leaves his rifing : 
But af the Sun’s Declination be South, then | 
the Afctenfional Difference in Time fub- 
ftracted from 6 Hours leaves the fetting, 
whofe Complement to 12 Hours is the ri- 
fing, and then the Length of the Day and 
Night is fhewed as above. 
__ Example, Auguft 29th 1725, 1 would know 
the Afcenfional Difference, the Time of the Sun’s 
tifing and fetting, the Length of the Day and 
Night for Loudon and Rome. 


OperarTion for London. 


"Note, ‘The Sun’s Place and Declination taken 
at Noon, will be near enough for a Work of this 
Nature. 

Set the Hair B to the Sine 90, and the Hair A 
to the ‘Tangent of the Latitude 51° 32’; move 
this Opening till the Hair A cut the Sun’s Decli- 
Nation that day at Noon 5° 16’, and then doth 
the Hair B cut the Sine of 6° 40, and fuch is the | 
Afcenfional Difference fought, which reduced 
into ‘Time is 26’ 40”. Now becaufe the Sun has - 

D4 North ~ 


os ae 
; h 
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North Declination, I add this to 6 Hours, fo thee 


H f Th 
Sun fets that Night at | 6-26 AG 
Agid rifeth at 5 33 3 


6 40 se > $3. ee ay. 
3 fe doubled iss 7 é 40 Night. * 


Operation for Rome. 


Set the Hair B to the Sine 90, and the Hair AA 
to the Tangent of the Latitude of Rome 41° 5035 
move this Opening till the Hair B cut the Tan= 
gent of the Sun’s Declination 5° 16’, and thenn 
doth the Hair A cut the Sine of 4° 44’ the Af 
cenfional Difference fought. 


CACO LION. 


In all Analogies wrought by this Inftrument, 
ou muit caretully mind whether your fecon 
Tangent be more or lets than 45°; if it be more) 

as in the Cafe above, where the Latitude of Zog-- 
don is 51°, then doth that Hair that lay at Ra-+ 
dius, give you the fourth Term or Anfwer: Butt 
if the fecond Term, wiz. Tangent, be lefs thana 
45°, as in the Cafe above for Rome, where it was¢ 
41° 50°, then the fame Hair that lay at Radius, 
muft lie at the third Term, and the Hair that cute 
the fecond Term will give the fourth Term. 
‘The Reafon of this 1s,becaufe the Tangent of 452? 
is equal to the Sine of 90°, and that then rhe 
Tangents above 45 encreafe exceedingly. 


- | Now?) 


Lar] 

Now this 4° 44’ turn’d into Time is 18’ 56”, 
which added to 6H. makes 6 H.18’56’, the Time 
of the Sun’s fetting at Rome on the given Day 
above. / 

Ms ; ? iy 
6 18 ‘56 Sunfets,doubledis 12 37 52 
5 41 4 Rifes, doubled is ty a4. 73 


for the Length of the Day and Night at Rome. 


4. The Latitude of the Place of Habitation, 
with the Sun's Azimuth given, to find bis 
Altitude upon that Azimuth. 


ANALOGY. 


_ As the Radius, Sine of 90 
‘To the Tangent of the Latitude, 
So the Sine of the Sun’s Azimuth from the 
Eaft or Weft, 
To the Tangent of his Altitude. 


Example, Let the Latitude of the Place be 
London, and the Sun’s Azimuth from the Eaft 
or Welt 9° 40’, What’s the Altitude ? 


OrpERATION. 


Set the Hair B to the Sine of 90, and the Hair 
A to the Tangent 51° 32’, then move this Open- 
ing until the Hair A cut the Sine of 9° 49’, (mind 
the Caution in pag. 4c) and then doth the Hair 
B cut 12° 6’ in the Tangents, and fo high is the 
Sun at that Time and Place. 


5. Given 


. 
a ae 
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5. Given the Elevation of the Pole, the Sua: 
Declination and Hour, or Sun’s Diftance 
fromthe Meridian, to find the Sun’s Altis 


tude. 


ANALOGY. 


As the Radius, Sine of 90 
To the Tangent Complement of the Latii- 
tude, 
So Sine Complement of the Sun’s Diftancee 

from Noon, 
To the Tangent of a fourth Arch. 


Now Note, 
Ifthe Time given be between 6 inthe Morne 
ing, and 6 at Night, then this fourth Arch mufft 
be fubftra&ed from the Sun’s Diftance from thee 
North Pole. | 
But if the Time be before 6 in the Morningy, 
or after 6 at Night, then add this fourth Arch too 
the Sun’s Diftance from the North Pole, the Sumi 
or Difference is the fifth Arch. cia | 
Now fay, hf 
As the Sine Complement of the fourth Arclipy 
To the Sine of the Latitude of your Habita-~' 
10n. — 

So 1s the Sine Complement of the fth Arch. 


To the Sine of the Sun’s Altitude. 
Example. Vihat’s the Sun’s Altitude the 2244 


Day of April at Logdon at 9 mn the Morning, orr 
3. in the Afternoon? 


Opz-- 


L 43 J] 
OPERATION. 


Setthe Hair B to the Sine of 90°, and the Hair 
A to the Tangent Complement of the Latitude 
of London, 38° 28’; move this Opening, that 
the Hair B may lie on the Sine of the Sun’s Dif- 
tance, from 6 o’Clock, which in this Example 
is 45°, and then doth the Hair A cut the /Tan- 
gent of 29° 20, which is the fourth Arch. 


From a Quadrant Gea a 
Take the Sun’s Declination b5 53% 
Reft the Sun’s Diftance fromthe 2? _ af 
North Pole. ee aati 
The fourth Arch fubftracted 29 «20 


~ Remains the fitth Arch 45 ro) 
Then ferthe Hair B to the Sine Complement 
of the fourth Arch, viz. 60° 40’, and the Hair A 
to the Sine of the Latitude of London 51° 32’; 
move this Opening until the Hair cut the Sine 
Complement of the fifth Arch 44° 52/, and then 
doth the Hair A cut the Sine 39° 19’, the Altt-- 
tude fought: And thus may the Sun’s Altitude 
at any Time and Place be exactly and {peedily 
found. 


6. Given the Latitude of the Place, the Sun's 
Declination and Altitude, to find the Hour 
of the Day. 

‘This is the 11th Cafe of Spherick Triangles, 
in which there are three Sides given to find ihe 


Angle at the Pole. 
) Example. 


[ 44] 


Example. April 22d, at Londoz the’Sun’s De-- 
clination 152 32’, Altitude 39° 19’, what's the: 
Hour? . ° ae kis 

This will be performed with more Difficulty, 
than the foregoing Problems were to thofe un-- 
skill’d in Spherick Trigonometry, for whofe fakess 
is inferted the annexed Scheme for Demonftra-- 
tion Sake. 

The primitive Circle reprefents the Meridian, 
of the Place, P the North Pole, S the South), 
e@ the Equinoctial, HH the Horizon, HD the: 
Sun’s Altitude 39 19, HP the Latitude 51 32,, 
@¢ the Declination 15 32, in the obliqye Sphe-- 
ric Triangle, AZP. os an 


ZAP 


[45] 


,P 38° a 
is the Comple- ae 
ae ment of the Des ihe ue s Sciven, | 


9 find the: Angle APZ, or Time from Noon. 

Rule, Take half the longeft Side, viz. AP 
poe. alt 9 34° 14. 

2. Take half the Sum aeike other two Sides, 
2. AZ 50° 41 added to ZP 38 28, their Sum ‘is 
a 9, half 1s 44° 34’. 

2. Take half the Difference of the two fhort- 
t Sides, viz. AZ and ZP, their Difference is 
2° 1 half is 6° 64 ae fay, 

As 46 ‘Tangent of ‘ele the longeft Side 
‘To the Tangent of half the Sumroftheoiker 

two Sides, 

So is the T angent of the Difference of the two 
_thorteft Sides, 

To the Tangent of half the Difference of the 
Segment of the Bafe, which in this Cafe 
pefore us fabltra&ted from half the Bafe bP 
_ leaves cP. 

. ‘Then in the right Angle {pherica] Triangle 
cP, right angled atc, I fay, | 

‘As the Radius Sine 90, 

To Tangent cP, above found, 

So Tangent Complement ZP, 

To the Sine Complement of the fie cPZ. 


OrERATION. 


Set the Hair A tothe Tangent 37° 14%, and 
the Hair Bto the Tangent 44 345 nave this 
Op ening until the Hair A cut the ‘Tangent 
6° F , then willthe Hair B cut the T angent 


sh 
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7° 54°53 fubftract this 7° 54’ from SP 37 14, and 
the Remainder is 29° 20’ cP. | 
Now, fet the Hair B to the Sine of 90, and 
the Hair A to the Tangent Complement of the 
Side ZP, viz. tothe Tangent of 51 32; then 
carefully move this Opening of the Seétor, un- 
til the Hair A cut the SP anieee of 29° 20° (equal. 
to the Side cP) and then doth the Hair B cut 
the Sine Complement of 45° nearly, and fo | 
much is the Angle at the Pole required, which. 
reduc’d into Time, is three Hours; fo the Time 
of the Day is either nine in the Morning, or _ 
three in the Afternoon. And by what goes be- 
fore, it is evident, that any Problem in the Sphere 
may {peedily and exactly be wrought by the In- 
ftrument, fo I think it needlefs to give any 
more Examples of that kind; only to make good 
my Promife, I fhall fhew their Ufe in Dial- 
ling. + 


7+ The Ufe of the Sines and Tangents in 
Dialling. | 


Firfi, For an horizontal Dial, 


ANALOGY. 


As Radius Sine 90, 
Isto the Sine of the Latitude of your Habi- 
tation, 
is ORO ce) fe) 
So are the Tangents of 15°, 30°, 45 = Gor. 
and 75°, feverally. in the Equator, 
To the Tangents of the Dittances of the Hour 
pities Of 1, 105m Tos) 3, p50 4. Bee 
an 


i ba 4 
and 7 from the Subftile or Meridian upon 
the Plane. | 
Example, 1 would have the Hours Diftances 
of an horizontal Dial for the Latitude of Zog- 
don. | 
OrER ATION. 


Set the Hair B to the 


cele Codec Oa 

Sine of 90, and tie Slane be a 
to the Sine of the Latitude 2 | a 46 
Of London 51° 32°; {crew i : BS ee 
this Opening of the Legs 2M Ye 8 5 
faft, and movethe Hair Bto |ar ifis ofri 51 
cutthe Tangent of 15, then abe ac 
doththe Hair Acutthe Tan- > si “ ee os 
gent of 11° 51/3 and fuch “2G 1siaa 6 
is the Dittance ee we 10 2130 o|24 20 
Lines of 1 and 11 trom the ae ae 
Subftile, and after the fame i ie os 3° 
manner you will find the a ar 15 |34 28 
other hour Lines, quarters | 9 3f45; 0/38 3 
and half hour Lines, as ex- a148 as\at 4s 
hibited in the adjacent ‘T'a- 2 » 30145 PA 
ble. But when the ‘Tan- 3156 15149 30 
gent in the Equator, which | 8 4]60 0[53 35 
in the Proportion is your 2163 45157 47 
third Term, exceeds 45, ibe 30/62 6 
then doth the Hair B that 3]71r 15/66 33 
lay at Radius givethe fourth | 7 sl7s ol7r 6 
Term; mind the Caution in | 7 
Page 40. _ , 7 

The firft Column 1s the 4 
Hours, half hours and quar- | 6 6}: 


ters; in the Second is con- 


L 48 J 


tain’d the Degrees and Minutes in the Equinotial 
anfwering tothofe Hours, being the {ame withthe 
Angle at the Pole; the third and laft to the right 
Hand contains the Degrees and Minutes of each - 
Hour Diftance upon the Plane. 


Laftly, For the Fae Diflances upon a ver= 
tical North and South Plane. 


ANALOGY. 


As Radius, Sine 90 

To the Sine Complement of the Latitude of 
your Habitation, 

So are the ‘Tangents of 15, 30, 45, 6oand 75°, 
being the Angle at the Pole of each feveral 
Hour Line, | 

To the Tangents of the Diftances of the Hour 
Lines of 1, 115 2,103 3,93 4,83 5, 75 as 


this Table fheweth. 


OrpEeRA- 


{ 49 | 


OrERATION. 


Set the Hair B, to the Hours} APS at | Hout 
Sine of 90, andthe Hair A | |thePole) Diftan 
to the Sine of 38° 28 (itbe- {12 | o oo} 0 o 
ing the Complement of the UE SAG) 2:26 
given Latitude 51° 32’) ; 21 7 30] 4 41 
tothis opening {crew the SEEE SSF nd 
two Legs of the Se¢tor faft, | 1 -]15 9} _9 28 
and move the Hair B to cut I 
15° in the 'Tangents, and 2 

then doth the Hair A cut 3 

Matie ‘Tangent. of 9° 2573.) 2_: 

which is the Diftance of the I 

hour Lines of 1 and 11 2137 30|25 32 

_ from the Subftile or twelve 3141 15|28 38 

-oClock ; and thus by the | 3_ +45 0/3! 54 

I 
2 
3 
ues 
I 
2 
3 
i 


’ 


18 45 |11 56 
22 30/14 27 
26 1§|17 4 
130 OO} 19 45 
33. ANAS 


Inftrument you may exa- 48 45135 22 
_mine this Table, or make $2 30|19 3, 
another for any given Place. 56 15/42 58 
: I fuppofe my Readst to be 160 0147 9 
acquainted with Dialling, 63 45|51 36 

-fo I fhall forbear to fhew 67 30/56 20 
how to delineate the hour 7I 1§/6r 23 

Lines when calculated, er "175 0/66 42 
‘the making of any other 1178 45|72 17 
Dial, becaufe that is not 2182 30178 3 
3 


my prefent Defign, but to 86 15184 o 
thew only the Ufe of the 16.90 0'90 0 
Anitrament. , 


E vt The 


[50 ] 


4. The Defeviption and Ufe of the Space bew 
tween the third and fourth Circles. 


This great Space is divided into 12 equal 
Parts, in which are engraved the Figures of the: 
Zodiacal Conftellations, as the Ram, the Bull, , 
the two naked Boys, the Crab-fifh, the Lyon,, 
the Virgin, the Ballance or Pair of Scales, the: 
Scorpion, the Archer or fhooting Horfeman, , 
the Goat, the Water-bearer, and the two) 
Fifhes. | 

In this fame Place, you have alfo all the: 
Eclipfes of the Sun and Moon, that will be vi-- 
fible at London, until the Year 1750, as for Ex-- 
ample, looking upon the Inftrument, I fee 1724} 
® 6% 36’ D 114, upon which lay one of thee 
Hairs of the Seétor, and it will cut the riehh 
Day of May, which is to inform you that thee 
Sun is then eclips’d, and the greateft Darknefss 
thereof will be at 36 Minutes paft fix at Night, 
when 112 Digits will be eclipfed on the undert 
fide, asthe D for Digits fignifies; Nore, ‘Thatt 
with Rays about it, thus ©, is the Sun, and thatt 
without Rays, thus @ is the Moon; and whena 
the Luminary is but Part eclipfed, there it is al-- 
fo fhewed thusa; when the lswerSide is eclip-- 
fed, or thus w, when the upper Side is obfcu-r 
red; whenever you find the Figures, which re-- 
prefent the apparent Time of the middle Eclipfee 
-to be more than 12, that the Excefs above 12 iss 
the ‘Time the next Morning, as 17 Hours is att 
5 the next, €%c. for all aftronomical ‘Times be-- 
gin at Noon on one Day, and ends at Noon thee 

nextt 


: [ 51 J 
mext; fee the Word Zime. Example 2, On 
Sept. 84 155 2', Anno 1736, you will find @ 
is 2 D20%,; which tells you that the Moon 1s 
totally eclipfed at 2’ paft three in the Morning 
on the ninth of Seprembér 1736. 

Alfo here you have the Conjun¢tion of Saturn, 
Jupiter and Mars, 6 h # @, in 24° f, to 
which lay the Hair of the Sector, and it cuts 
December 29 1722, the Time when that Con- 
junction happened. | 

In the fame Space you will alfo find when 
the two inferior Planets, Venus and Mercury, 
may be feen in the Sun. As for Inftancey In 
one of the Twins, you will find i761 9 in © 
at 10 M, whichis to inform you that at ten 
oClock in the Morning, or Forenoon, the Pla- 
net Venus may be feenin the Sun, to which 
Tay your Hair, and it cuts May 26. 
And Agno 1769 © in © at 9 N. to which lay 
the Hair, and it cuts Oftober 29. And Ayno 
1776 & in © at N. to which lay the Hair, and it 
gives you Oftober 22, the Day when that hap- 
pens: Nore, Whenever you finda Figure with 
an.N annexed, tells you that is at Night, at fo 
‘many Houts as the Figure expreffes ; but when 
you meet with an N, and no Figure annexed, 
asin the Years 1736, and 1743, then that Time 
is at Noon. Farther note, T’hat when two fe- 
vetal Eclipfes, conjunction Tranfits, &c. happen- 
ed upon one and the fame Day, thar then you 
will find them plac’d in the Space between Cir- 
cle rath and 13th, amongft the Saints Days ; 2s 
for Inftance, in the Years 1736 and 1743, on 
Offober 31, and Offober 25, you will find two 
'Tranfits of 5 over the a Disk, placed ar e 

v3 


r 
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for'the Reafon above given: And likewife ana 
Eclipfe of the Moon on the 14th Day of February) 
Anno 174). Thefe Eclipfes and T'ranfits are nott 
only pleafant for Gentlemen to contemplate, butt 
alfo ufeful to Mankind in general, as being help-- 
ful in determining the Difference of Meridianss 
ee any two Places upon this terraqueouss 
Ball. | | 


5. Defeription and Ufe of the Fifth Cire 
cle. 


Note, The 4th Circle is nothing butan Abouny 
dary of the 5th. | 
- The sth Circle, as mark’d on the Legs of the 
Se€tor, contains the Signs of the Zodiack, whicl! 
are 12 in Number, noted by their proper Chaa 
racters, each Sign being divided into 30 equas 
Parts call’d Degrees, and Numbers with 10, 200 
3c, each; in this you have the Sun’ 


In this Circle you have the San’s right Afcern 
fion in Time, beginning with one Hour, any 
numbred round with 2, 3, 4, €9c. to 24 Hourss 
this Circle is unequally divided, to anfwer thi 
Sun’s Place each Day in the Year, every Divifioo 
of which is one Minute inTime:; its Ufe 1s to fim 
the Time of Southing of the Planets and fixee 
Stars; for if from the right Afcenfion of tkh 
Moon or Star, you take the Sun’s right Ae 

: 100 


£334 


fion in Time, there will remain the Hour and 
Minute of their Southing : By laying the Hair of 
the Seétor to the Day of the Month in the 12th 
Circle , or to the Sun’s Place in the sth Circle, it 
will give you the Sun’s right Afcenfion at that 
Time: And fo for the Moon or any Star that are 
in or near the Ecliptick, by laying the Hair to 


their Longitude, it gives you their rightAfcenfion 


in Time: But ifthe Moon or Star have Latitude 
(as frequently they have) it increafes, or dimi- 
nifhes the right Afcenfion according to the Star’s 
Place at that Time, for if it have North Latitude 
and be 


mx Vo O Decreafes? . 1). 
In ag Eth tt lacreales Sright Afcenfion. 


But if the Star have South Latitude 


vp 36 V wait Increafes 2; 
Ind .. LMM DP Decreafes Sright Afcenfion. 


I fhall here fubjoin a new Table, fhewing in 
each Sign, to 9° of North and South Latitude, 
how much you fhall add or fubftra&t to or from 
the right Afcenfion in the Ecliptick found by the 
Inftrument, that fo you may gainthetrueright 
Afcenfion of the Star anfwering unto its Latitude 

and Longitude. | i 


4 Add 
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The Ufe of this TABLE. | 

With the Longitude of the Planet or Star, en- 
ter the sth Circle of the Inftrument, to which 
lay the Hair of the SeGtor, and then it will cut 
the oth Circle, and give you its right Afcenfion : 
Suppofing it tobe the Ecliptick ; thus done, enter 
this Mable with the Star’s Latitude on the Head, 
and Longitude in the firft or fecond Column, and 
in the Angle, or Place of Meeting, you have the 
Minutes and Seconds in Time to & added to, 
or fubftraéted from, the right Afcenfion, as the 
Table direéts above found, and the Sum or 
Remainder will be the true right Afcenfion of 
that Star. Example, Anno 1725, December 3, 
“IT would know at what Time the Moon will 
be upon the Meridian in the South: The Moon 
is 10 Days old, and confequently the eftimate 
Time of Southing is at eight at Night, at which 
Time I find her Place in Longitude to be V 16° 
58’, in Latitude 0° 56’ South; now, I turn to 
the Initrument and move one of the Hairs of the 
SeGtor to the Longitude of the Moon, ¥ 16° 58’, 
and it cuts the right Afcenfion in one Hour two 
Minutes; this done, with the Moon’s Latitude 
56 South, I turn to the annexed Table, and en- 
ter Y South Latitude, with one Degree. (and 
by making Proportion for the 16 Degrees of 
Longitude) I find 1’ 30’ with the Title Add, 
therefore to the right Afcenfion above found, 
as in the Ecliptick 15 3’ 30’, the Moon’s true 
right Afcenfion; then to the Time propos’d, 
the Sun’s Place is p 22° 54’, to which bring 
one of the Hairs in the Inftrument, and it cuts 
175 28’ ¢ for the Sun’s right Afcenfion, which 
E 4 fubftracted 


ae 
fubftraéted from the Moon’s right Afcenfion) by; 
firft adding 24 Hours, which you muft always do» 
when need requires) there remains 7 ® 35’ 10”,, 
the true Time of Night that the Moon will bee 
upon the fouth Part of the Meridian. 


7, The Defeription and Ufe of the Seventh» 


Circle. 


This Circle gives the Sun’s Declination every; 

ay in the Year, and is divided and laid downa 
according to the Sun’s Place,’ or Days of thee 
Month, into four grand unequal Divifions, be-- 
ginning Yand ® and numbred each Way too 
& and Vp with 10°, 20°, 23° 3’, being thee 
Sun’s greateft Declination when he enters thee 
tropical Signs & and W. Every Divifion off 
this Circle, from 0° to 23° is 15’, but froma 
23° to 23° 30’ (here the Declination alters butt 
lowly) each Divifion is 5’ till you come too 
23°, 25’, and then you have four Dots, everyy 
ene of which isa Minute, which brings you too 
23° 30’ the greateft Declination. | 

The Sun’s Declination increafes from the othh 
of March to the roth of Yue, and from thee| 
12th of September to the 10th of December ; inn 
the former Cafe it 1s North, and in the latter; 
South. 

It decreafes from the 1oth of Yune to the 
r2th of September, and from the 10th of Des 
~ cember to the oth of Afarch; in the firft Cafe 
it is North, and South in the latter; fo thar 
from March 9, to September 12, the Sun haa 
Worth Declination ; that is, while he 1s rponings 

nar throo 


real 

thro’ thefe fix Signs 7, 8, 1,%,2, M: And. 
from September 12, to March 9, he has fouth De- 
clination ; that is, while he is running thro’ thefe 
fix Signs 2, Ml, 7, Wy, a, %, as the Inftrument 
plainly fheweth. 

Example, What’s the Sun’s Declination the 
third of Fuly ? 


OrERATION. 


Lay the Hair to the Day of the Month in 

the 12th Circle, or to the Sun’s Place % 21 48 

in the sth Circle, and it will cut the Circle of 

Declination in 21° 44°, and is North as the 'T1- 

tle direéts. I might here fubjoin Tables (as I 

have done for the right Aicenfion) to make the 
~“Ynftrument ferviceabie in the Planets and Stars 
Declinations, but that would caufe the Book to 
fwell too much ; befides I fhould then exceed 
the Bounds of my intended Defign. 


—§. The Defeription and Ufe of the Eighth Cir= 
f, cle, as mark d on the Sector. 


ving only for the Latitude of 51° 32°; beginning 

at Y and &,’ and numbred each Way with 10, 
20, 30, 39° 52, ending at & and vp, being the 
‘greateft Amplitude that can happen in the Lati- 
‘tude abovemention’d, See Page : Every Di- 
vifion of which is 30’ till you come to 39°, and 
then each Divifion is 10’, which bring you to 
39° 52/, the greateft, Amplitude; it increafes 
and decreafes as the Declination doth, which ARs 
| : an 


3 
This Circle gives you the Sun’sAmplitude, fer- 


cso] 


and is always North, when the Sun is in northern ) 
Signs ; and South, when he is in fouthern. 

Example, What's the Sun’s Amplitude, Fuly) 
3? 


OrERATION. 


Tay the Hair of the SeGtor to either the Day; 
of the Month in the rath Circle, or to the Sun’ss 
Place in the 5th Circle, and it will cut the: 
eighth Circle in 36°4, the Amplitude of rifing; 
and fetting trom the Eaftand Weft to the North-- 
ward, It 1s of great Ufe to Mariners to find the: 
Variation of the Compafs, 


9. The Defcription and Ufe of the Ninth Cir=. 


cle, as mark d on the SeGor. 


This Circle fhews the Sun’s rifing and fet-- 
ting every Day in the Year, for the Latitude off 
51°32” ; in which the Roman Letters ftand for: 
his rifing, and the common Figure the {etting 5; 
every Divifion of which Circle is a Minute ini 
Time, in which you may obferve the Sun rifes} 
on the roth of Fuse (being the longeft Day) at: 
3° 47' 16", and fets that Night at 8 12’ 447" 
which are the Complement of each other tor 
12 Hours ; the Double of the Sun’s fetting, al-. 
ways gives the Length of the Day; fo the longeft 
' Day in Latitude of Zondom is 16" 25’ 28, which: 
taken from 24 Hours leaves the Length of the: 
‘Night, 7° 34’ 32”, See Page 17, the Words Ri-- 
fing and Satins. When you would find the: 
Sun's rifing and fetting for any Day propofed, , 

lay 


EEO ee 
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lay one of the Hairs of the Sector to the Day of 
the. Month, and it cuts this 9th Circle in the 


‘Hour and Minute of the Sun’s rifing that Day. 


Example, Fuly 4, I would know the Time of 
the Sun's rifing and fetting, the Length of the 
Day and Night, and how much the Days have 
decreas d, 


OpERATION. 


Lay the Hair of the Sector to the given Day, 
Yuly 4, and it cuts this oth Circle at 40” paft 4, 
the Sun’s rifing ; and 40”" before 8, his fetting ; 
which doubled, is 15" 58’ 40’, the Leneth of 
the Day ; this fubftracted from the longeft Day 
at Londou 165 25 28”, setts 26° 48”, and fo 


‘much are the Days fhortned. 


10. The Defcription and Ufe of the Texth Cir~ 
cle, as mark d on the Seétor. 


This Circle gives you the Equation of natural 
Days, common] called the Equation of Vime, 
the Reafon of ahhich you have under that Word, | 
to which I refer you; it isnumbred round with 
Figures, which fignifies Minutes, and the Divi- 
fions are Seconds, every one of which is 13. 
There are four Days in the Year that the Sun and 
pendulum Clock go together, which are thefe, 

April 4 
Fune 6 
Auzuft 20 

. rte 12 . 
with thefe Words, faft, flow, which tells you 
whether the Watch is fatter or flower than the 
Sun, — There 
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There are alfo four Days in the Y ear on whic: 
the greateft Equations happen, viz. 


‘ ” Watch too 
Fanuary 30 Equations 4 59 fait. 


May: 4 4 13 flow. 
Fuly 15 5 46 faft. 
Oftober 23 16 9 flow. 


When youwould find the Equation of anyDay,, 
you have no more to do than to lay the Hair ofi 
the Se€tor to the Day of the Month, and there iss 
the Equation given. 

Example, ‘fuly 5, 1 would know the Equationa, 
and whether the Sun, which fhews the apparentt 
‘Time, or the Watch, which fhews the equall 
Time, is then the fafteft. 


OrpERATION. 


Lay the Hair of the Sector to the given Day,, 
Fuly 5, and it cuts this roth Circle in 5’ 14°”, 
Watches too faft. : 

Note, On each Side of the four Days of thee 
greateft Equation, you will meet with half Did. 
vifions, which are 5” each, as again{t Zuly 9 aned 
11, fhort of the Day of the greateft Equatiom, 
and on Yuly 19 and 213; onthe other Side thee 
ae Equation you will meet with four fuck 
alf Divifions, 


, 


wi. Lhe 


t6rd 


Ti. The Defcription and Ufe of the Eleventh 
Circle, as marked on the Sector. 


This Circle contains the Letters proper for 
each Day inthe Year, being the frit Seven of 
the Alphabet, and ferveth to find the Day of 


the Week, having firft found the Sunday Letter, 


which is always one of thofe Seven, in a com- 


‘mon Year; but the Leap-Year hath two, the firft 


ferving from the firft of Yanuary to the 24th of 
February, and the other Letter from thence to 


the Year’s End. 


The Letter that begins each Month in the 
Year is known by the firft Letter of the follow- 


| ing Words, viz. 


‘At, Dover, Dwells, George, Brown, Efquire, 


Fan. Feb. March, April, May, Fune, 


‘Great, Charles, Finch, And, David, Frier, 


Suly, Auguft, Sept. Oltob. Nov. Dec. 
By which you may obferve, that Zanuary and 


Ottober begins withan A; February, March, 


and November with D; 4pril and Fuly with 


G; May with B; une with E; Auguft with 


C; and September and December with the Let- 
ter F. By thefe feveral Letters are the Days ot 
the Week known, for having firft found your 
Sunday Letter for the given Year, the next Let- 
ter in Order is Monday, the next Tuefday, €c. 

Example, 1 would know what Day of the 


“Week the oth of July, in the Year 1725. 


The 
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The Dominical or Sunday Letter is C, which: 
I look for in the given Month Yuly, and I find! 
it placed with the 4, 11, 18 and the 25 Days,,, 
which are all Sundays in April and July, there-- 
fore ifthe 4th be Sunday, then the 5th 1s Mon-- 
day, and the oth is Tuelday, &c. _ 
‘Example 2, What Day of the Week dothi 
Chriftmas-day fall on, in this Year 1725? Ha- 
ving found the Sunday Letter C, for the given 
Year 1725 ; | find it plac’d againft the 5, 12, 199 
and 26 Days in September and December (accord-- 
ing to the Verfe in Page 61) which Days are alll 
Sundays. then the 25th is Saturday. . 


12. The Defeription and Ufe of the Twelfth) 


Circle, as mark’ on the Sector. 


This Circle contains the Months with the Dayss 
in each ; the Number of Days in each Month ares 
expreft by the Roman Character, and each parti-- 
cular Day by a Graduation, and numbred witha 
10, 20, 30, or 31 3 andin February the Days aree 
numbred with ro, 20, 28, which are the Numbert 
of Days that Month contains in a_common Year, 
but in the Leap-Year, it has 29 Days; but, how-! 
ever, the Days in every Month aniwering thee 
Sun’s Place in general thro’ a Revolution off 
four Years, therefore the Leap-Yeat and thee 
three common Years are reduc’'d to an Equal-- 
~ ity, in which the Leap- Day is diftributed amonagt{tt 
them all four. For in every of the three common 
Years the Sun’s Place is on the fame Day of thee 
Month in the following Year lefs by 14° 20%, 
but in the Leap-Year it is increas’d by 44’ 48° 5, 
that is the Motion of a Day, 59° 8”, Rect) > 

yy 
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by 14° 20”, as is evident from the following 
Table deduced from Calculation. ° 


Fanuary 1, 1721 EW 22° 20 
; 22 #53? ; 


22 5 
23% 21 51 @ At Noon. 
24 RW or 36 


25 BME 2g. 92 


Fume 1,.1721 Hl ot 167 
ye Se, eee y alee 
23 #1 20 4k At Noon 
24 E11 a1 318 
ae SRE 22.45 


as #9720 25 
23 Ff 20 «0 
24 EST 20 46 
25 £42 20° 31 


December 1, 1721 #$P 20 30 
f Noon. 


By which it appears, that in finding the Sun’s 
Place by the ialriacat there will be no lefs 
than 30° Difference on the fame Day of the 
Month in the firft pait Leap-Year, and on the 
third paft Leap-Year: But the Inftrument be- 
ing (viz. the Days of the Month and Sun’s 
ee adapted to the firft after Leap-Year ; 
therefore, if it be 2d paft, then fubftract 14’ 20” 
from the Place by the Initrument, and in the 
3d paft Leap-Year fubftract 28’ 40’, but in the 
Leap-Year add 44’ 48”, and you will by this 

Method 
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Method come at the Sun’s true Place, agreeingy 
with Calculation. ™ 
Example, what’s the Sun’s true Place on Sep-- 
tember 8, at Noon, in the following Years 1725,, 
26,27, and 1728? 3 


OpERATION. 


Lay the Hair of the Sector to the given Dayy, 
and it cuts the 5th Circle in ® about 26°, thern 
becaufe the Year 1725 1s firft paft Leap-Year, Il 
conclude that to be the Sun’s true Place for thane 


Day and Year; then from MW 26° 30° OO) 
Sub. 14} 

Reft © Place 1726 thefame Day 26 15 40) 

. ; Sub. Ig 20) 


Reft © Place 1727 the fame Day 26 00 20: 
. Pie dd 44 48) 


Sum © Place 1728thefameDay np 26 45 8! 


By this Method you will nearly come at the 


Sun’s true Place at any Time. | 


13. The Defcription aud Ufeof the Thirteentl! 
Circle, as marked on the Secor. 


In this Circle are placed the fixed Feafts, Term 
and their Returns, anfwering to the Days of the 
Month in the 12th and rath Circles; and there 
you have alfoa Tranfit of Mercury over the Sum| 
with a Lunar Eclipfe, as mention’d in Page 

as 


055, ) 


as for Example, lay the Hair of the Sector even 
with rhe Bottom of any Word herein mention’d, 
and it will cut the-Days of the Month in the 12th 
and. rath Circles that’ fuch Feaft falls upon; as 
for Inftance, St. ames I find to be Fuly 25, and 
looking in Yanuary, 1 find Term begins ; the 
Hair laid tothe Bottom of the Word (that is even 
with the Line that the Word 1s fuppos’d to ftand 
in) and itcuts the 23d Day of the Month, the 
Day that Hillary Term begins ; but when that 
Day is Sunday then the Term begins on Monday, 
and likewife on’ Monday in A%ichaelmas Term, 
Fc. ; thefe are call’d fix’d Terms, becaufe they 
keep one certain Day of the Month, as you may 
find them placed in the Inftrament: Alfo in the 
Calendar Circle you will find the Words Fire of 
London, to the Bottom of which lay the Hair, and 
it will cut September 2, which is the Day on 
which that great Conflagration begun in the Year 
1666. Laftly, I find wrote Octab. Pur. dee the 
Word Return) the Hair laid to it will give Fed. 9, 
for the laft Return of Hillary Term, which figni- 
fies OStabis Purificationis, that 18 eight Days after 
the Purification of our blefled Virgin Mary; and 
in this Circle the Days are reprefented by Dots, 
and figured with 10, 20, 30 and 31, as the Month 
has 30 or 31 Days. 


i4. The Defeription and Ufe of the Fourteenth 
> Circle, as marked on the Sector. 


This Circle contains the Days of the Month, 
and ferves for the fame Purpofe that the rath and 
‘13th Circles do. | 
| F 15. The 


| 


[ 66] 
15. Defcription and Ufe of the Hifteentbi 


Circle. 


This Circle is divided into 52 equal Parts, di-- 
ftinguifhed by large Dots, every one of which: 
anfwers to 7 Days in the 14th Circle, and num-- 
bred round with 1, 2, 3, &c. to 52, which endl 
at December 30: Its Ufe is to know the Num-- 
ber of Weeks from the Beginning of the Year, to» 
any Day inthe Year propos’. As for Example,, 
I would know how many Weeks it is from $/a-- 
nuary 1, toFuly 9. Look for Zuly 9 in the 11tha 
or 14th Circle, to which lay the Hair of the Sec— 
tor, and it will cut the 15th Circle at 27 Weekss 
and one Day; now becaufe the Year contains 522 
Weeks. and one Day, therefore take away onee 
Day, and you will have juft 27 Weeks from Fe 
nuary 1 to Fuly 9 inclufive, and fo of the reff. 


46. The Defcription and Ufe of the Sixteenth) 


ircle. ' 


° . i 
This Circle contains the Days in the Year, andi 
is number’d round with ro, 20, 30, €c. to 365,, 
being the Number of Days in the Year, wheree 
that Reckoning ends at December 31, and an-- 
fwers to the Days in the 14th Circle: "The Ufee 
of it, is. to. know how many Days it is. betweem 
any two Number of Days propofed. 
As for Example, Suppofe I would know hows 
many Days.itis from Zanuary 1, to Fuly 8. 


Op x: 
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Orur AT roM, 


Look for Fly 8 in the rath Circle, to which 
lay the Hair of the Sector, and it will cut the 
ee Circle at 189, which are the Days propo- 
ed. 

Example 2. How many Days is it from April 
2910 Augufi2a9? | 
Place the Hair A to Apri] the 29th, and the 

“Hair Bto 4uguft 29; {crew this Opening faft 
and move the Hair A to 365 upon the 16th Cir- 
cle, and then doth the Hair B cut 122 upon the 
fame Circle, which are the Number of Days re- 
quired, andthe Weeks upon the 15th Circle, 
_ which are 17 Weeks and 3 Days, &c. 

_ By the firft Example, above, find how many 
Days there are from Yanuary 1 to April 29, and 
Auguft 29, feverally, fubftraét the one from the 
other, and the Remainder is the Anfwer ; thus, 


From Yanuary 1 to April 29, are Days 119 
From January 1 to Auguft 29,are Days 241 


Difference, is Anfwer in Days 122 


Note, In Leap-Year, add one Day more to 
your Account, or Anfwer: But the Inftruament 
performs any Addition or Subftraction upon this, 
or upon the Circle of Weeks, 


F 4 ae 7 he 
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17. The Defcription and Ufe of the Seventeenth) 
| Circle. | 


This Circle contains thefe Letters of the Al-- 
phabet, a, b, C, d, €, i g) h, 1, k, F m, n, Po» 
q, r,t, u, w, being 19 in Number, and an-- 
{wers to the 19 Primes and Epacts. ‘Thefe ares 
taken from Table II. and transferred into thiss 
Circle, to fhew the New and Full Moons :: 
For when the Epaét is 1, the Letter a is putt 
‘to reprefent it; the following Year the Epactt 
will be 12, there the Letter b is placed, too 
reprefent that Epact ; and the next Year afterr 
that the Epact will be 23, which is reprefentedt 
by the Letter c; and fo on all rom the 199 
Epaéts, as you may the better perceive in Ta-- 
ble f]. ‘Then having found the Epact for anyy 
given Year, if you add that to the Number off 
Months from March, and fubftract the Sum 
from 30, the Remains is the Day of the Monthh 
that the Moon changes on; ‘fo that from ‘Tay 
ble I. the Letter that anfwers to the Epact igs 
placed in this 17th Circle right againft the Dayy 
of the Month on which the Moon changes that 
Year. . 

Now you are not to fuppofe or imagine thas 
the Letters in Table II. have any more Righn 
or Title to the Epatts with which they are 
placed than any other would have, but onlyy 
when the Epact is 1 the firft Letter in the Al! 

habet is adapted to it, &c. and therefore Numa 
C and Alphabet begin together. ‘a 


Examplee 
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Example, 1 would know the Change, Full and 
Quarters of the Moon in Fuly 1725. 


‘OPERATION. 


Have Recourfe to Table II, and there looking 
in the higheft Line, I find the Year 1725, and 
under it 16, the Golden Number, and under that 
“26 f, the Epact and Letter for the {aid Year. 
"This done, go to the Circle of Months and find 
the Letter f (which is the Letter of Direction in 
this Cafe) in the 17th Circle, to which lay the 
Hair of the Sector, and it cuts the 28th Day of 
— Fyly, the Day ‘on which the Moon changeth ; 


Now obferve, from - - - - - 28 
. | Subftr. 7 
Laft Quarter is upon the - - - fer Day. 
Subftr. 7 | 
Full Moon isuponthe - - -- 14 Day. 
Subir’ 7) 
Firft Quarter is uponthe - - -  & Day. 


‘But when the New Moon happens in the firft 
{even Days of the Month, then you mutt add 
two fevens and two eights and that will give 
you the Firft Quarter, Full Moon, and Lait 
Quarter, and alfo will bring you to the next 
New Moon ;_ for thefe two feven and two 
eight Days make 30 Days, which is about bal a 

} A ay 


3 y 
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Day too much from one Conjunction or New 
Moon to another. 

Now you are to obferve, that this Method 
finds the New and Full Moons according to 
their mean or middle Motion, fuppofing them 
to move in Circles, and equally every Day alike ; 
according to which the Sun moves in a Day’ 
59 8 and the Moon 13° 10’ 35”, their Diffe-. 
rence 12° a1’ 27” is the mean Motion of the 
Moon from the Sun ina Day ; now at this Rate 
their mean Conjunction is made in 29 D. 12 H. 
44’ 6”, which is fooner by 11 H. 15’ 54” than 
1s fhewed by the Inftrument, But Aftronomers 
well knowing that the Luminaries (according to 
Appearance) do not move in Circles, but in El- 
liptes, therefore their Motions cannot be equall 
alike every Day, fo that the mean Conjunction 
above-mentioned is not the true, but will be 
fometimes too foon, and at other Times too 
Jate, but will never differ more than 14 Hours 
of the true Time. 

Example 2. 1 demand the Change, Full and 
‘Quarters of the Moon in December 172 5. 


OPERATION. 


The Letter of Direction was found in the laft - 
Example to be f, (which always ferves all the © 
Year) this I feek in the 17th Circle, under the 
Month December, to which I lay the Hair of 
the Sector, and it cuts the Circle of Months in 
December 23, which is the Day of the New 
Moon, in that Month and Year ; to which add $ 
Days, there is given the 31ft Day of December 
for the Firft Quarter, and fubftract 8 there is 

given 
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given the 15th Day for the Laft Quarter, fub- 
{tract 7 from 15 leaves 8 for the Full Moon, and 
+ from that gives December 1 for the Firlt 


uarter, 
ah know when to add or fubftract 7 or 8 
Days, depends purely upon the Knowledge of 
the Moon’s Apogeon and Perigeon, ‘Things 
purely Aftronomical, therefore you may do it at 


your own Difcretion, 


18. The Defcription and Ufe of the 
Eighteenth Circle. 


This Circle has the Names of the Points of 
the Compa{s, which are in Number 34, begin- 
ning at North with N, and fo numbering round, 
and putting the firft Letter of the Word for the 
Diiole Word, as NbE fignifies North or Nore 
by Eaft, as underneath. 


us ee North 
NbE- - - Nore by Eaft 
NNE - - Nore NorEaft | 
NEbN - - Nore Eaft by North 
NE - - - Nore Eaft 
NEbE - - Nore Eaft by Eaft, 
ENE - -. Eaft Nor Eaft 
EbN - -. Eaft by North 

+ ee ee 
EbS - - <. Eaft by South 
ESE - - -. Eaft South Eaft 
SEbE - - South Eaft by Eat 
SE - - - South Eaft 
SEbS - - South Eaft by South 
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SSE - - - South South Eaft 
SbE- - - South by Eaft 
So -e - . - SeoutE 
SbW - - South by Weft __ 
SSW --. - South South Welt 
SWbS - - South Weft by South 
SW 5s -3" South Welt 
SWbW - - South Weft by Weft 
WSW - -° Weft South Welt 
WbS - - - Weft by South : 
Wolo Wefter oO 
WbN_ - .-. Weft by North 
WNW - - Weit North Weft 
NWbW - - North Weft by Weft 
NW - -. - North Weft 
NWDbN - - North Weft by North 
NNW -. -. North North Weft — 
NbW - -. North by Welt. 


Although there are but 32 Lines near the: 
Center of the Inftrument in which the Havens: 
are wrote, yet there are the Names of 34 Ha-,| 
vens inferted, becaufe Breft and Svilly, which, 
are two feveral Places, are wrote both in one; 
Line ; asalfo are Leith and Maes both in ano-- 
ther Line, which are alfo two different Places. 

Every Point of the Compafs is 11° 15°, and | 
every Divifion thereof is 3° 45’ of a great Cir- © 
cle; but in Time every Point is 45’, and every | 
Divifion or Quatter Point contains 11’ 15°. 

The Ufe of this Circle is to know what Point | 
of the Compafs the Moon is upon, on the Full 
and Change Days; for that being turn’d into 
Time, allowing (as above) 45’ to every Point, 
nd that ‘Time added to the ‘Time of the Moon’s 

7 Southing 
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Southing-any Day, will sive the Time of High 
Water the fame Day at the given Port, which I 
{hall further explain in the two following Cir- 
cles, becaufe this Circle, and the two following 
‘depend one upon another. 


19. The Defeription and We of the 
tf Nineteenth Circle. 


~~ "This Circle is divided into 24 equal Parts, or 
Hours, and number’d with one, two, three, €[c. 
to twelve, and then the other Semicircle begins 
‘again with one,-and 1s number’d as before with 
Roman Letters ; every Hour is again fubdivided 
into twelveequal Parts, every one of which 4s 
panel ine? as Circle of Hours anfwers to the 
18th Circle of the Points of the Compafs, where 
you. may. obferve that North Eaft and South Welt 
“s three Hours in Time ; and fo likewife all the 
Points of the Compafs in: the 18th Circle have 
the Time anfwering in the roth Circle ; that 15, 
fhews you in Time how much any Point of the 
- Compafs is diftant from the Meridian, counting 
round according to the apparent Motion of the 
Sun, viz. from Eaft to Weft: Its Ufe.1 fhall 


thew when I have explained the 20th Circle. 


20. The Defeription and Ufe of the 
Twentieth Circle. 


This Circle is divided into 30 equal Parts, 
and number’d round with 1, 2, 3, 4 éjc¢. to 
30, being the Days of the Moon’s Age, from 


Change to Change, according to her mean Mo- 
. tion, 
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tion, as fet down in the Defcription of the 19th 


Circle. Between this Circle and the Center of | 


the Inftrument you have the Names of 32 Ports 
or Havens, and they are fet againft that Point 
of the Compafs in the 18th Circle, on which 
the Moon is, upon the Full and Change Days ; 
as for Inftance, you have London right againft 
North Eaft, which tells you that a North Eatt 
and South Weft (becaufe there jis every twelve 
Hours a Tide) Moon makes High Water at 
London Bridge on Full and Change Days, which 
anfwers to three Hours in Time in the roth 
Circle ; alfo at Port/mouth and Southampton a 
North and South Moon makes full Sea on Full 
and Change Days ; for whenever the Moon is 
on the Meridian, ’tis full Sea at thofe Ports, and 


fo of the reft ; which Ports you will find inferted. 


amongit the Cities at the End of this Book. 


21. The Ufe of the Eighteenth, Nineteenth, 
and Twentieth Circles, &c. 


Firfi, In the Defcription of the 11th Circle I 
have fhewed how to find the Day of the 
Week. And, 

Secondly, Inthe Defcription of the 1yth Circle 


I have fhewed how to find the New and Fall — 


Moons in any Month and Year. 
Thirdly, To find the Moon’s Place in the Zo- 
diack for any Day of her Age. 


Firfi, Find. the Day of the laft Change (as 
has been fhewed in pag. 69, 70.) in the 17th 
Circle ; bring one Hair of the Sector to that 
; Day, 
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Day, and where it cuts upon Circle 20, count in 
that Circle fo many Days forward asthe Moon is 
old; where that Reckoning ends, lay the Hair 
-of the other Leg of the Sector, and it will cut 
the Circle of Signs (viz. the 5th Circle) in the 
Sign and Degree of the Moon’s Place in Lon- 
gitude, with refpect to the laft-Conjunction ; 
but, becaufe the Sun moves near a Degree in 
a Day the Year round, therefore to the Sign 
and Degree of the Zodiack above found, add 
fo many Degrees as the Moon is Days old, and 
you will have her Place pretty near the Truth ; 
nay near enough in a Work of this Nature: And 
that Place fo found, wil] be to the fame Time 
of the Day that the lait Conjunction was at ; 
.4.e. if the laft Conjunction of the Sun and 
Moon was at eight in the Morning, then the 
Moon’s Place in Longitude found by this In- 
ftrument 1s alfo at eight o’ Clock in the Morning 
on that Day propofed. 


Example, Y would know the Moon’s Place in 
Longitude on the 10th Day of Yuly 1725. 


By the Method in pag. 69, I find the laft 
New Moon was upon une 28, to which I lay 
one of the Hairs of the Sector in the 12th Circle, 
and it cuts the 2oth Circle at a little more than 
24; here begin and count forward in this Circle 
as many Days as the Moon is old, which in this 
Example are 12, fo I call25 one, 26 two, and 
fo on; {fo that the Moon’s Age 12 ends at a lit- 
tle more than 6 in the 20th Circle, to this I 
bring the other Hair of the Sector, and it then 
cuts the 5th Circle of Signs at ¥ 11°, to ie 
ad. 
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add 12° (for the Reafon above) the Sum is 2° 
23°, the Moon’s Place in Longitude, which is; 
at Midnight on the faid roth Day, becaufe the: 
Jaft New Moon was at that ‘Time, which is fur-- 


prizingly near the Truth. 


Example 2. Let the Moon’s Place be fought» 


on Seprember 18, 1725. 7 


Firft, [find the laft New Moon was Aug. 26, 
and the Moon is now 23 Days old; the Hair 
brought to the Day of the Month given, cuts the 


20th Circle in 29 5 at this 29 1 begin and count: 


the Moon’s Age 23, which ends at 22 in this 20th 
Circle, to which i bring the other Hair of the 


Sector and it then cuts the 5th Circle of Signs 


in a 23°, to which I add 23° (the Number of’ 


2° 5 
Days the Moon is old) and the Sumis 16.9 
the Moon’s Place in Longitude on the given 
Day at 6 at Night, becaufe the laft New Moon 
was at that Time. 


4. To finid the Time of the Moon's Southing. 


In the Defcription of the 6th Circle pag. 52, I 
have given the exact Method of finding the 


true ‘Time of the Moon’s Southing ; but becaufe ~ 


every one is not an Aftronomer, that Method 
may feem too prolix, I fhall here fhew you how 
to do it. fpeedily by the Inftrument, bat withal 


you muft remember, that this Method will often » 


tail you fome Minutes in the true Time, becaufe 
it fuppofes the Moon to move always equally 
alike in the Ecliptick, 


Rule» 


ee 


i 
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Rule. Find the Moon’s Age in the 2cth Cir- 


_ cle, and againft that in the roth Circle is the 


Time of her Southing that Day. 


Example. Suly 11, 1725, 1 would know what 


: Time the Moon will be South. 


Counting from the Day of the laff Change to 


the Day propofed is 13 Days her Age, which 
fought in the 20th Circle, gives 10 H. 24° in the 
‘oth Circle, the Time of her Southing. You 


mutt obferve that if her Age exceeds 15 Days, 


that then the Time found as above is in the 


Morning. 


Example, July 21, 1725, | would know the 
Time of the Moon’s Southing. 


The Days of her Age 23, in the 20th Circle 
gives 6 H. 24’ in the Morning, becaufe her 


Age is more than 15 Days. 


5. To find the Time of High Water at any of 
the Ports mentioned in the Infirument. ) 


Rude. Bring the Hair A to 30 in the 2oth Cir- 


cle, and the Hair B to the Day of her Age in 


the fame Circle, crew this Opening faft, and 


with this Opening lay the Hair A to the Port 
- where you would find the ‘Time of High-Water, 


and then will the Hair B cut the roth Circle at 


the Time of High Water at that Port. — 


\ 


Example 


L 78 ¥ 


Lixample. Fuly 12, 1725, 1 would know thee 
Time of High Water at London Dtidger = 


OrERATION. 


The Hair A laid to 30 in the 20th Circle, andi 
the Hair B to the Moon’s Age, 14 Days, thiss 
Opening {crew’d fait, I move the Hair A to the: 
given Port, viz. London, and then the Hair B? 
cuts 2H. 12’, the Time of High Water. 

Alfo if I move the faid Opening that the: 
Nair A may cut the Port Ovkvey, then will the: 
Hair B cut the roth Circle at 8 H. 12’, the Time: 
of High Water at that Port on the fame Day, €5¢.. 

Note, Every ‘Tide comes later by 24’, be-- 
caufe there is a Tide every 12 Hours and 2a. 
according to the mean Motion of the Moon of 
48 a Day. 


6. Lo find the Time of the Moon’s Rifing’ 
and Setting. | | 


| 


\ 

Rule, Bring the Hair A of the Seftor to the 
Day of the Moon’s laft Change in the rith or 3 
u4ih Circles, here hold it fatt, and obferve | 
where it cuts the 2oth Circle, here begin and — 
count fo many Days as the Moon is old, to 
which lay the Hair of the Leg B in the 2oth 
Circle, and in Circle 9 it will cut the Hour and ; 
Minute of the Sun’s fetting (which is always 
equal to the Semidiurnal Arch or Half Stay | 
above the Horizon (fee the Deicription of the 
gth Circle) where he is in that Place of the Zo- 
diack ; 
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diack ; now Becaufe the Moon comes later to 
the Horizon every Day by 48’, therefore to the 
Sun’s fetting, found as'above, always add 12’, 
and that Sum is the Semidiurnal Arch of the 
Moon, or her Half Stay above the Horizon at 
that Time; then bring the Hair A to 12, either 
at Nor S inthe roth Circle, andthe Hair B to 
the abovefaid Hour and Minute of half the 
Moon’s Stay above the Horizon in the fame 19th 
Circle, here fcrew the Sector faft; with this 
Opening bring the Hair A to the Moon’s Age 
in the 2oth Circle, and the Hair B will fhew 
her fetting in the roth Circle ; or bring the Hair 
B to her Age in the 20th Circle, and the Hair 
A will cut her rifing in the 19th Circle. 
The Reafon of this Rule is, that Addition 

and Subftraction is performed in‘any Lines or 
Circle of equal Parts ; fee the Deifcription of 
the 15th and 16th Circles. 


Example. 1 would know the Time of the 
Moon’s rifing and fetting, Augufi 5, 1725. 


OpERATION. 


i The laft Change Day was Fuly 28, 
_ therefore on the propofed Day the Moon is 8 
Days old, thefe known, I bring the Hair A to 
the 28th Day of Fuly, in the 11th or 14th Cir- 
cle, and it cuts the 2oth Circle near 26 4, where 
} begin and count § Days the Moon’s Age, and 
that Reckoning ends at 44 inthe 20th Circle, 
and cuts the 9th Circle at 4 H. 22’, the Time 
of the Sun’s fetting when he hath the fame 
South Declination that the Moon now hath; to 

this 
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this Ladd 12’ (for the Reafon aforemention’d) and 

the Sum is 4H. 34’, the Moon’s Semidiurnal . 
Arch or Halt Stay above the Horizon at that: 
Time ; then I bring the Hair A to 12 in the 

roth Circle, and the Hair B to 4 H. 34° in the 
roth Circle (the Moon’s Semidiurnal Arch )} 
{crew this Opening of the Sector faft, and move 

the Hair A to the Moon’s Age 8, in the 2oth 

Circle, and then doth the Hair B cut the 19th 

Circle at 10 H. 55’, the Time of the Moon’s 

fetting that Night; and bring the Hair B to 

her Age 8 Days in the 2oth Circle, and then 

doth the Hair A cut the 19th Circle at 1 H., 
5 after Noon, the fame 5th of 4ugu/?, the 

‘Lime of the Moon’s rifing. 


Example, 2. What Time doth the Moon rife 
and fet at London, the 18th Day of O€fodver,, 
1725? . | 
OrpERATION. 


The laft Change before Offober 18 was om: 
September 25, and on the given Day the Moon ° 
is 23 lays old; thefe Things known, lay the | 
Hair A to September 25 in the 11th or 14th Cir- | 
cle, and it cuts the 2oth Circle at 1 4, begin 
here and count 23 Days, the Moon’s Age on. 
the propofed Day, and that Reckoning falls in» 
the 2oth Circle at 24 4, to which bring the Hair 
B, and then it cuts the 9th Circle at 8, the ‘Time 
ot the Sun’s fetting, was he in that Place where . 
the Moon now is; to. which I add 12. makes; 
8 H. 12’, half the Moon’s Stay above the Ho-. 
rizon on the given Day; then I bring the Hair: 
Ato’12, inthe 19th Circle, and the ety to) 

ort 
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8H. 12’ in the fame Circle, this Opening of the 
Sector I {crew faft, and bring the Hair A to the 
Moon’s Age 23 Days in the 2oth Circle, then — 
doth the Hair B cut 2% in the roth Circle, the 
Time of the Moon’s fetting : Alfo bring the Hair 
B to the Moon’s Age 23 in the 20th Circle and 
then doth the Hair A cut 10% the rifing at Night. 
_ When the Moon has little or no Latitude, and is 
in the middle Part of her Orbit, about the conju- 
gate Diameter, then this Rule above will be to-. 
lerably true ; but when the Moon has near 5° of 
Latitude, and is near her Perigeon, €%c. then it 
will differ much from the Truth. 
And now I have deferibed and fhewn the 

Ufe of every Circle from the Circumference to 
the Center; I fhall next explain - 


The Defcription and Ufe of Vable I. 


This Table fhews the Dominical Letter and 
Cycleof the Sun, for one Cycle, or Revolution 
of the Letter, viz. 28 Years, but may be made 
perpetual by placing 1748 where 1720now ftands, 
when thefe Years in the Table are expired ; but 
to fave the Reader that Trouble I {hall at the 
laft Page in this Book infert Tables for finding’ 
the Dominical Letter in both Accounts by In- 
{peftion, beginning with the Year of our Lord 
1500, and ending with the Year 2500, being 1000 
Years compleat. | 


Defcription and Ufe of Table IT. 


_ Of this I have already {poken in the Deferip- 
tion of Circle 17, and it being fo plain that little 
G needs 
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needs be faid in Explanation. The Table be- 
gins with the Year 1720, and ends with 1728, in- 
which is explain’d one Revolution of the Golden 
Number, and 19 Epacts in the Yulzan Account, 
with the Letters of DireGtion before defcribed in) 
Page _, and the ‘Tables may be made perpetual! 
by placing the Year 1739 where 1720 now tftands,, 
&c. but to fave you the Trouble, confult the: 
Tables at the laft Page of this Book, where you: 
will find, as by the Defcription of them, the: 
Golden Number; and not only the Golden: 
Number, but the Epa¢ts in the three moft ac-- 
cepted Accounts, viz. the Fulsan or EnghibAc-- 
count ; the true Valgar Foreign or Old Foreign) 
Account; the true Gregorian or New Foreigm 
Account for 1000 Years compleat. 

Here I muft undeceive moft of our common 
Almanack Writers, who hold for a Fundamental! 
Rule, That the Gregorian Epact is: always fo) 
much lefs than our EpaSt, as is the Differences 
of Days in the two Accounts, which they fay in-- 
creafe every 100 Years one Day. But you mayy 
find, upon further Enquiry, that what they aimi 
at is only the Vulgar Foreign, not the true Gre-; 
gorian Epatt ; and how tar they have and willl 
fall fhort of the fame by the above Rule, thee 
Tables before-mention’d may evince. For fronn 
i7c0 to 1799 the Difference of Stiles is 111 
Days, take any Year within that Compats off 
Time their faid Rule holds good ; but im 
1¥00 to 1869 the Difference of Stiles 1s 12 Days,, 
and the true Vulgar Foreign Epatts being thee 
fame as in 1700, ec. if 12 be deducted from 
the English Epact it will give one leds than thee 
true Vulgar Foreign, and confequently by su 

thee 
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the fame they will quote falfe Feafts in that Cen- 
tury as they have done in former Centuries. But 
I forbear expecting a Reformation for the future, 


Defcription and Ufe of "Vable TIT. 


This Table fhews the Number of Direction 
according to the Fdian Account (as the Tables 
at the lait Page of this Book the Number of D1- 
reétion in the true Gregorian Account) for ever, 
by entering the Side with the Dominical Letter 
and the Bottom with the Golden Number, which 
you will always find by the two lait ‘Tables for 
the Year propofed. Example, this Year 1732, 
the Finglifa Dominical Letters are BA, and the 
Golden Number is 4, find 4 at the Bottom of 
this third Table, and the Letter B on the left 
Hand thereof, if for any Feaft that falls before 
the 25th Day of February ; but for all the Feafts 
which happen after the faid 25th of Fedruary, 
take the Letter A, and in the Place of meeting, 
if you take B, the Number is 135 but if you 
take A, the Number is 19; thefe are called the 
Number of Directions ; and their Ufe 1s to find 
the Moveable Feafts, which are fhewed in the 
12 Segments of Circles, which I come next to 
explain. 


‘The Defeription and Ufe of the twelve Sega 
ments of Circles in the Infirument. 


 Inthefe 12 Segments of Circles are contained 

all the Moveable Feafts, with the beginning and 

ending of Faffer and Nias Terms, with their 
2 


<- 
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Returns ; the Title of each Segment isa fuffier! 
ent Explanation, only obferve, that every Circll 
is fet under each Word unto which it belongs, ani 
number’d -with 10, 20, 30, €%c, and dotted w 
35, which Number of 35 they all contain, bee 
ing the Number of Direction, each Segment bee 
ing divided into 35, only including thofe twa 
Days of the Month, between which the Fetftivas 
falls, and anfwers to the r2th Circle of Monthh 
and Days; asthe Boundary of Sepruagefima Sum 
day is January 18, and February 21, betwee 
thofe two Days inclufive it always talls, as yoo 
may fee if you lay the Hair of the Sector to thi 
firft Dot in its Segment, it will cut Fazuar 
18; and laid to the laft, or 35th Dot, it wis 
cut February 21 in the 12th Circle 5 and lik« 
wife the Boundary of Trinity Lerm you wii 
find to be from May 22 to Fune 25, betweee 
thofe two Days that ‘Term always begins incli 
five, and fo of all the reft. : 

Nore, Whenthe Number of Direction is 1, yoo 
are not to lay the Hair of the Sector atthe Lin 
in the beginning of the Segment, which is ni 
thing but the Boundary of that Segment, but ‘ 
day it to the firft Dot therein, as your Reafe: 
will {oon direct you. 


To find any one, or all the Moveable Feaj) 
“an the Englith Account, with the Tera 
aud their Returns. 


_ Rule, Having found the Number of Directii 
in the Table for the Year propofed, carry th 
Number to any of the 12 Segments that has ti 

Nam 
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Name of the Feaft that you are feeking for, and 
count the Number of Dots equal to the Number 
of Direction, to which Jay the Hair of the Sec- 
‘tor, and it will cut the 12th Circle in the Day of 
the Month that that Feaft falls upon. 


Example, In the Year 1733, 1 would know 
what Day Sepruagefima Sunday, Sexagefima Sun- 
day, &c. falls upon. 


Firft, In Table IL. I find the Number of Di- 
rection to be 4, this I carry to the Segment of the 
‘Circle noted with the Words Septuagefima, and 
to the fourth Dot therein I lay the Hair of the 
Sector, and it cuts Zamuary 21 in the 12th Cir- 
cle, the Day that Sepruagefima Sunday falls on 5 
and by laying the Hair to 4 in the Segment, no- 
ted with Sexagefima-Sunday, 1t cuts the 12th 
Circle in Ya. 285; and by applying the Hair of 
the Sector feverally in each Segment to 4 the 
Number of Direction, I have ay the Feafts and 
Terms for the faid Year, as followeth, viz, 


Septuagefima Sunday, Yan. 21. 

_ Sexagefima Sunday, Faz. 28. 
Shrove Sunday, Fed. 4. 
Quadragefima Sunday, Feb. rz. 
Second Sunday in Lent, Fed. 18. 
Third Sunday in Lent, Fed. 25. 
Midlent Sunaay, March 4. 

Fifth Sunday in Lent, March 11. 
Palm Sunday, March 18. 
Good Friday, March 23. 

_ Eafter Sunday, March 25, 

* Low Sunday, April 1. 
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Quindena Pafche, April 9. 
Eafter Term begins Apri] 11. 
Tres Pafche, April 16. 
Menfe Pafche, April 23. 
Rogation Sunday, Apri} 29. 
Quinque Pafche, April 30. 
Craftino Afcenfionis, May 4. 
Eaiter Term ends, May 6. 
Whitfunday, May 13. 
“Trinity Sunday, May 20. 
Craftino Trinitatis, May 21. 
Trinity Term begins Aiay 25. 
Octabis Trinitatis, Afzy 28. 
Quindena Trinitatis, une 4. 
Tres Trinitatis, Fune 14. 
Trinity Term ends, Fue 13. 


Example 2, What's the Time of Eajfter, ac~ 
cording to the Eyglifo Account, in the 
Near’1850 ? 


By Table I. I find the Dominica] Letter to be: 
A, and by Table II. the Golden Number 8, with: 
which in Table III. I find the Number of Direc-! 
tion to be 33, this I feek in the Segment of the: 
Circle noted with Eafter Sunday, to which I lay; 
the Hair of the Sector and it cuts in Circle 12» 
April 23, which is Eafter Sunday that Year. 

Nore, ‘The fame Rule holds for finding the: 
Foreign Feafts, with the Gregoriaz Number oft 
Direction, as with the Fulian, which brings me: 
¢o the promifed 


Deferipe 
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Defeviption and Ufe of the Six Tables at the 
laft Page of this Book, 


For finding the Cycle of the Sun, Domi- 
nical Letter, Golden Number and Epatt accord- 
ing to the Julian or Enghifh Account ; as alfo 
the Dominical Letter, Epaét, and Number of 
‘DireStion in the true Gregorian and true Vul- 
gar Foreign Accounts, together with the Difte- 
rence of Days between the faid Accounts for 

1000 Years compleat ; and confequently by thefe 
Tables, and the Univerfal Inftrument, the Mo- 
vable Feafts in both Accounts may be found for 
any Year within the faid Term, by Infpection, 
 UL%. 


1. Tas tr. The Firft Table fhews the Cycle 


of the Sun from 1500 to 2500 Years. 


Il. Taste. The Second fhews the Charatte- 
-viftick for finding the Gregorian Dominical 
Letter, and alfo the Days Difference in Ac- 
counts, ditto. 


Hl. Taste. The Third fhews the Dominica] 
- Letter in both Accounts, ditto. 


IV. Tasre. The Fourth fhews the Golden 
Number, ditto. 


-V. Taste. The Fifth fhews the Epatt, ditto. 


VI. Tarbes. And the Sixth thews the Grege- 
yian Number of Diretion for ever. 


G 4 ; To 
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To jind the Cycle of the Sun 


Rule, Seek for the Centuries in the Side off 
the Firft Table, and for the odd Years in the 
upper Part thereof, and in the Square of thefe 
two Numbers you fhall find the Cycle of the 
Sun. 


Lxample, What is the Cycle of the Sun for: 
the Year See 


Firft I look for the Centuries, viz. 1700, im 
the Side of Table L. and for the odd Years, viz. 
35, in the upper Part thereof, and in their com-- 
mon meeting do find the Number 8, which iss 
the Cycle of the Sun. 


To find the Charaferiftick and Days Diffe« 


rence in Accounts. 


Rule, Look for the Centuries in the firft Co- 
dumn of Table II. and oppofite thereto in the | 
fecond Column is the Characteriftick, and in the 
third is the Days Difference in Accounts. 


Example, What is the Characteriftick and 
Days Difference in Accounts for the Cen- 
tury 1800? 


Tanfwer, by the foregoing Rule, that 3 isthe 
CharaCteriftick, and 12 the Days Difference in 
Accounts, or Difference of Stiles, 


By 
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By the Characeriftick and Cycle of the Sun 
to find the Gregorian Dominical Letter. 


Rule, Look for the Characteriftick in the 
Side of Table III. and the Cycle of the Sun at 
the Top thereof, and in their common meeting 
you fhall find the Gregorian Dominical Letter. 


Example, In the Year 1735, Charaéteriftick 
2, Cycle of the Sun 8 given, what is the 
Gregorian Dominical Letter ? 


Firft find 2 the CharaSteriftick for 17co in the 
Side of ‘Table II. then look for 8 the Cycle of 
the Sun inthe Top of the faid Table, and in the 
Square of their meeting you will fee B, which 
is the Gregorian Domunical Letter. 


To find the Julian Dominical Letter. 


Rule, Search always in the Side of Table II. 
for the fifth Charaéteriftick, which is marked 
with this {pecial Note <>§ and the Cycle of 
the Sun for the Year propoted in the Top of the 
~ fame, and in their InterfeGtion you fhall find 
the Fulian Dominical Letter. 


Example, What is the %iliaz Dominical Let- 
ter for the Year 1735 ? | 


Find the 5th Charaéteriftick in the Side of 
Table II. and 8 the Cycle of the Sun in the 
Top thereof, and where they meet is E the 
Sulian Dominical Letter. ae 

0 


[90 J 
To find the Golden Number. 


Rule, Look for the Centuries in the Side of 
Table IV. and the odd Years in the upper Part 
thereof, and in their common meeting you {hall 


find the Golden Number. 


Example, What is the Golden Number for 
the: Year p95 7 


Firft t fearch for the Century 147¢0 in the Side 
of Table IV. and for the odd Years, viz. 35, in 
the upper Part thereof, and in the Square of 
thefe two Numbers do find 7, which is the Gold- 
en Number. 


By having the Golden Number to find the 
| julian Epad. 


Ruje, Find the Golden Number in the Top 
Column of Table V. and underneath in the 
next Column is the Zulian Epat. 


Example, What is the Yulian Epa&t for the 


Year 1735? 


Golden Number 7 given ; look in the Top 
Column of Table V. tor the Golden Number 5, 
and underneath in the fecond Column is 17 the 


Julian Epact. 


By 


Eo 


By baving the Golden Number to find the 
Gregorian aud Vulgar Foreign Epacis. 


Rule, Find the Century for the propofed 
Year ‘in the Side of Table V. and the Golden 
Number in the Tep thereof, and in their meet- 
ing is the Gregorzan Epact. 


Note, Always take the Number 6 from the 
Gregorian Epact, and the Remainder will be the 
true Vulgar Foreign Epact ; but if Subftraction 
cannot be made, add 30 to the Gregorian Epact, 
and then deduct as aforefaid. 


Example, What is the Gregorian and Vulgar 
Foreign Epacts for the Year 1735 ?, 


Golden Number 7 given ; Firft I look for the 
Century 1700 in the Side of Table V. and in the 
Top thereof for 7 the Golden Number, and in 
the Square of thefe two Numbers do find 12, 
which is the Gregorian Epact, from which | 
take 6 and the Remainder is 6, which is the Vul- 
gar Foreign Epact. 


By knowing the Gregorian Dominical Letter 
and Epad to find the Number of Direc- 
ti0Ne | 


Find the Dominical Letter in Table VI. on 
the left Hand, and the Epact at the Bottom, and 
in the common Angle or Place of meeting is 
the Number of Direction fought. 

Example, 


[92] 
Example, What is the Number of Direction 
for the Year 1735? 7 


The Dominical is B, which find on the left 
Hand, and inthe Bottom Line find the Epact 
12, and tn the Place of meeting is 20, the Num- 
ber of Direction fought. 


By the Gregorian Number of Direction to 
find all the Foreign Feafts. 


Rule, Enter the Segment of the Circle in the 
Univerfal Inftrument with the Gregorian Num- 
ber of Direction for the Feaft requir’d, as you 
have been lately taught to do with the Fulian 
Number of Direction, fo fhall you obtain your 
Defire. 

Example, Septuagefima or the next Sunday 

but one betore Shrove Sunday is requir'd 
for the Year 1735? 


Number of Direction 20 given ; Firft I look 
for 20, the Gregorian Number of Direction, in 
the Segment of the Circle noted Sepruagefima ; 
and by applying one Leg of the Sector to cut 
the fame Number, do find in the the 12th Circle 
that the Hair of the faid Leg is upon the 6th 
Day of February, which is Septuagefima Sun- 
day ; and by the fame Method Shrove Sunday 
will be found to be the 20th Day of February, 
-and confequently Dres Cinerum, or Ah-Wed- 
nefday, the 23d, ditto; Pafcha, or Eafter, the 
roth of April ; Afcenfio, or Afcenfion-Day, the 
igth of May ; Pentecoft, or Whitfunday the 
29th of May, €&c. 

A TABGSE 
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A TABLE for converting of Hours and 
Minutes of Time, into Degrees and M1- 
nutes of the Equator., & contra. 
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A Perpetual Tazre of the Sun’s Rifing 


and Setting for thefe Places. 
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